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Why should not some of our rich and 
publie-spirited men contribute to a fund 
and endow a chair of technology at Wash- 
ington? With free tuition and a few well- 
balanced hammers some of our legislators 
might thus be coached into a proper un- 
derstanding of the many worthy measures 
proposed for the advancement of our 
country’s interests. A recent example 
shows a case of obstruction needing such 
education. The Pacific cable was objected 
to merely because, forsooth, in a few years 
the wireless system might be made prac- 
ticable and messages sent ricocheting 
across the waters, meanwhile letting com- 
mercial business and progress go to the 
bow-wows. 





THE INSTITUTE CONVENTION. 

The Great Barrington meeting of the 
American Institute of Electrical En- 
gineers is already, as time flies, reckoned 
an event of the past. But what a marked 
period in the history of the Institute is 
this meeting likely to be. It is the greatest 
meeting the Institute has held in so far 
as attendance and the completeness of the 
arrangements can be said to be distin- 
guishing elements, and it is not too much 
to say that time may prove it one of the 
greatest meetings of the Institute in point 
of the value of the papers presented. 

The Great Barrington convention will 
long be remembered also for the excep- 
tional success attained in bringing the 
families of its members into such grateful 
social intercourse with the hospitable 
people of a grand section of a great state. 
Each element of the social programme was 
a gem of a lustre all its own. Every event 
passed off in most pleasing harmony with 
the general sitting. And the action of 
the Institute in presenting a loving cup 
to the ladies of the Thursday Morning 
Club will appeal to all as one of the most 
graceful acknowledgments it has been the 
good fortune of the Institute to make. 
The presentation ceremony was dignified 
and inspiring, and the loving cup will 
perpetuate in no small measure the pleas- 
ures of the season just closed. 

The attendance of the membership was 
especially fine. The sessions were all good 
ones in point of numbers and the papers 
possessed the excellence that holds atten- 
tion once attracted. 

Members who have gone to great pains 
in the preparation of papers have for once 
at a general meeting faced audiences ¢om- 


mensurate with the importance of the 
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matters discussed. The papers were uni- 
formly strong, but were after all but the 
setting for two events of unusual im- 
portance. 

One was the spontaneous outburst of in- 
terest and admiration that greeted the 
impromptu announcement by Mr. Bion J. 
Arnold of the new system of electric trac- 
tion for application to railways operating 
under trunk-line conditions. In entering 
upon this radical departure from all 
previous practice Mr. Arnold is at once 
so novel and so bold in the methods he 
applies that he has the attention, and, we 
feel certain, the good wishes of all. 

We have been long awaiting the direct 
application of high-tension alternating 
At last the 
time seems ripe and the ability present. 


currents to electric traction. 


The second event of the convention 
centered about the presidential address 
dealing with electrical engineering educa- 
tion. The discussion induced certainly ac- 
complished the result for which it was 
presumably brought about. 

Mr. Steinmetz sounds a note of warning 
to be commended when he calls attention 
to the fact that it is high time to retrench 
and examine carefully the position now 
held as the result of the wide acceptance 
the methods and the 
theories propounded by empirical science. 


of the results, 


He calls to this work of examination the 
younger generation of scientists and en- 
gineers, the men, in fact, who can take 
up in an unbiased way a searching criti- 
Men to be fitted for this under- 
taking must have strenuous and exact 


cism. 


training, and it has been to this training 
that attention was directed. In this dis- 
cussion, as never before, the men in prac- 
tice and the men in education have met 
and seriously considered the question of 
the proper training for the electrical en- 
gineer. 

The Great Barrington meeting is a dis- 
tinct step forward. May the good work 


continue. 
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10 BURY THE TROLLEY WIRES IN 
BROOKLYN. 


It seems that at last the authorities of 
the big borough across the bridge are 
awakening to the metropolitan idea of 
getting the railway feeders underground. 

Years ago the management of the tele- 
phone interests of Brooklyn set the pace, 
but nothing came of it as to the power 
wires. Good fortune, rather than any law 
of chance, has favored the railway com- 
panies and the overhead cables which 
web the air of Brooklyn have not yet let 
loose the forty: or fifty thousand horse- 
power which pulses through them. Fires 
have occurred, some people have been 
shocked, but no great harm has occurred. 
Perhaps none will, and we hope so. But 
the overpowering reasons which, in Man- 
hattan long ago, compelied all such wires 
to go into conduits are just as strong in 
Brooklyn. This is especially true of 
those sections near the bridges and the 
various power-houses, where almost every 
street is lined with an ominous array of 
the big black and ugly feeders. Many of 
them are probably more than eleven years 
old and storm-worn. Additional feeders 
and auxiliaries go up from time to time, 
and but add to the burden of risk to the 
public. 

We do not say all this from the sen- 
The 


Brooklyn 


sational standpoint. feeders in 
thickly — settled 


down. Taxpayers in Brooklyn are entitled 


should come 


to the same return for their money as 
those in Manhattan, and ought to get at 


least this part of it. 





THE BRIDGE PROBLEM. 

After many months waiting, and in- 
numerable columns of matter in the daily 
and Sunday press, it is a fair question to 
ask what is being done in the matter of the 
Brooklyn Bridge passenger crowding. We 
refer particularly to the handling of 
motor trains on the bridge, not the trolley 
cars. 

Dozens of plans have been published, 
involving all sorts of changes of the Man- 
hattan terminal and most of them regard- 
less of cost, but all apparently arrived at 
some hig increase of traffic capacity at 
some distant future time. The announced 


plans of the Bridge Commissioner took 
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no account of the one crying want of some 
immediate relief of the congestion of pas- 
The present conditions 
beyond 


human endurance. Here in the great- 


senger traffic. 


are intolerable and almost 
est and most progressive city on 
earth, with the highest-priced _ set 
of officials to be found in the world, ap- 
parently not enough ingenuity can be got 
to work to surmount the difficulty and 
relieve a situation which elsewhere would 
not be tolerated for a month. 

A little sincerity, some push and good 
intention and a few thousand dollars ex- 
pended at once would improve the condi- 
tions materially. Will not the Mayor or 
the Commissioner see that an effective 


remedy is applied at once? 


CHARLES T. CHILD. 

It is with the deepest grief that we an- 
nounce the death of Charles Tripler 
Child, the Technical Editor of the ELEc- 
A brief outline of the 
interesting career of this brilliant elec- 
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trical engineer and writer is given on 
His death 


means the irrevocable loss of an associate 


another page of this issue. 


whose many charms of intellect and heart 
had won our lasting affection. 

Few electrical writers could so clearly 
and intelligently discuss technical sub- 
jects, and few were so well equipped for 
this purpose by education and experience. 

Many expressions of regret have already 
come to this office. His death is recog- 
nized as a distinct loss to the profession 
he loved and to which he was giving the 
conscientious service of a mind of high 
scientific ideals that seemed to possess a 
prophetic comprehension of the future of 
electricity. 


THE ELECTRICAL ENGINEER. 
[Editorial from the N. Y. Sun.] 

‘To many a boy of sixteen or seventeen 
who is beginning to ponder what part in 
the world he can play best or what part 
is the best to play, the convention at 
of the 


Great Barrington American 
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Institute of Electrical Engineers must 


have seemed the great and most 


of last week. To 
men, also, the new profession is fascinat- 


interesting thing 
ing; and it draws irresistibly to itself 
much of the best talent of the time.. It 
is not too much to say that no other pro- 
fession is likely to do so much for the 
material progress of mankind in this cen- 
tury. Electrical science is still in its 


swaddling clothes. Wonders _ beside 
which the tales of Sinbad and Aladdin 
are but last year’s almanacs may be and 
are expected of it. Transportation, 
manuiacturing, domestic economy are yet 
to be revolutionized by it. The age of 
steam should seem slow, moss-backed and 
dull in comparison with the age of elec- 
tricity. 

And that, in its turn, may have to 
vield the palm to some discovery of later 
and wiser ages. The world has crept 
and walked long. Now it is a lightning 


express. 





This same wonder of wireless work is 
possibly destined to further feats in the 
great future of scientific civilization. Not 
merely in the way of beautiful laboratory 
phenomena, but rather in the domain of 
human wants and practical industry. 
Along Tesla’s lines, why can not large 
quantities of electrical energy be trans- 
mitted as well as the pigmy potentials now 
successful? Should it be any more dif- 
ficult than the development of the giant 
steam hammer used on armor-plate from 
the little tack-driver Artemus Ward used 


to fatten his thumb ? 





The annual convention of the Inde- 
pendent ‘Telephone Association of the 
United States of America has met with 
the characteristic hearty welcome from 
Philadelphia, which has made its gather- 
ings significant of popular good-will in 
the past. These are the men who have 
done much, and are doing much, for 
progress in their field. A feeling seems 
to have been extant that this year’s ses- 
sion would not equal those of days gone 
by, but this atmosphere of doubt has been 
happily dispelled by the large attendance 
and interest evidenced at the opening ses- 
sion on Tuesday morning of this week. 
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THE DEATH OF MR. CHARLES T. CHILD. 

Mr. Charles Tripler Child, technical 
editor of the ExectricaL Review, died 
at 1.15 A. M., Monday, June 23. On June 


29 Mr. Child was taken with malarial 
fever, and was confined for a week at his 


Feeling 


somewhat better, and believing with his 


residence in Montelair, N. J. 


physician that the change of air would be 
beneficial, Mr. Child, with his family, 
visited his father-in-law, the Rev. John 
R. Cushing, at Gleasondale, Mass. There 
he suffered a relapse, and -typhoid fever 
developed and although the best of medi- 
cal skill and loving care were provided, 
he passed away at an early hour on Mon- 
Mr. Child leaves a 
small children—one 


day of this week. 
widow and three 
daughter and twin sons. 

‘The funeral services were held at Rev. 
Dr. Cushing’s residence at three o’clock 
Tuesday afternoon. The remains were 
interred Wednesday afternoon, at Rich- 
mond, Va. 

Mr. Child was born in Richmond, Va., 
November 1, 1867, and consequently was 
in his thirty-fifth year at the time of his 
death. His education was conducted by 
a private tutor until his entrance at Rich- 
mond College in 1880. 


confined to mathematics, physics, chem- 


His studies were 


istry, English, French, German, Latin 
and Greek. Leaving this college in 1885 
liv entered the Johns Hopkins University 
is a special graduate student in physics 
and mathematics under Professors Row- 
land, Clark and Franklin. 
vear he was a member of the newly organ- 


The next 


ized class in electricity, under Dr. Louis 
lunean, and had also a course in chem- 
istry. 

In the summer of 1887 he entered the 
service of the Sprague Electric Motor 
Company, in New York city, performing 
all the details of motor construction so 
as to become familiar with the practical 
work of a manufacturing shop. In the au- 
tumn of the same year he was in charge 
of the wiring and equipment of the cars 
for the Richmond Railway and Electric 
Company’s historical railway line, of 
which Mr. Frank J. Sprague was the 
builder. 

Desiring to acquire experience in the 
operation of electric lighting apparatus 
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he went, early in 1888, to Kansas City, 
Mo., and entered the service of the local 
electric light station as a laborer, becom- 
ing in turn fireman, dynamo tender, 
switchboard hand, lineman, lamp trim- 
mer, wireman, stock-keeper and assistant 
to the superintendent. After a year spent 
in acquiring this experience he returned to 
New York, where be became office en- 
gineer for the company building electric 
railways under the patents of Mr. Leo 
Daft. 
supervised the construction of twelve elec- 


He made the specifications and 


tric railway installations, took part in the 
experimental work in heavy electric trac- 





CHARLES TRIPLER CHILD. 


tion conducted on the elevated railway sys- 
tem of New York, and in the operation of 
the first storage battery traction lines in 
the United States, at Toledo, Ohio, New- 
ark, N. J., and in Madison avenue, New 
York. 

Upon the liquidation of this company, 
in 1891, he went to Richmond, Va., and 
formed, with a number of local parties, a 
manufacturing company for the construc- 
tion of dynamo machines and motors, and 
the construction and operation of a water- 
power, electric light and power supply 
station. This concern did an excellent 
business and was, the next year, con- 
solidated with other electric lighting and 
railway enterprises in Richmond. He de- 
signed and built for this company many 
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types of direct and alternating-current ap- 
paratus, including the lighting alternators 
used in its central station service. 

Going to Washington, in 1892, he be- 
came aid-in-charge of the United States 
Astrophysical Observatory of the Smith- 
wherein were con- 


sonian Institution, 


ducted, under his supervision, the elab- 
orate researches of Professor S. P. Lang- 
ley on the infra-red solar spectrum em- 
ploying the bolometer and other electrical 
apparatus. Much of this he designed and 
constructed. 

Leaving this service the next year to 
conduct experimental work for the de- 
velopment of certain of his patents on 
electrical apparatus, he was later recalled 
to Washington to reorganize the research 
work of the observatory. This being ac- 
complished, he returned, in 1895, to his 
home at Richmond, Va., and opened an 
office for the practice of consulting elec- 
trical engineer. He designed the plant 
and equipment of the Richmond Traction 
Company and the telephone exchange of 
the Richmond Telephone Company, then 
the largest independent telephone ex- 
change in the world. 

In 1897 he was tendered editorial 
charge of the Electrical World, of New 
York, a position resigned some two years 
later for a similar connection with the 
Engineering Magazine. Early in 1899 
he became technical editor of the ELec- 
rricat, Review, which position he held 
until his death. 

The honorary degree of B. Se. 
given Mr. Child by his alma mater, Rich- 
mond College, in 1893. He was a member 
of the American Institute of Electrical 
Engineers and of several other technical 


Was 


and scientific societies. 

Mr. Child was a linguist of marked 
ability, carrying on a correspondence in 
their languages with several of the leading 
electricians in France, Germany and Italy, 
and translating their technical treatises 
contributed to the ELEcTRICAL REVIEW or 
published in foreign journals. 

For some time prior to his death, Mr. 
Child had been engaged in preparing a 
book entitled “The How and Why of Elec- 
tricity.’ The manuscript of this work is 
believed to have been completed and will 
no doubt be published. It was the inten- 
tion of the author that this should be a 
book for non-technical readers and for 
busy men. 

Mr. Child possessed a wide acquaint- 
ance, and his death will be mourned 
by a host of friends throughout the elec- 
trical fraternity of the world. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES—XXxX. 


BY A. E. DOBBS. 


Fig. 126, given in a previous chapter, 
shows one cam as performing, by means of 
a rocking motion, both the ringing and 
listening fvi.ctions. A great many ex- 
change managers and manufacturers, how- 
ever, do not think this desirable, and the 
keys for different purposes are, therefore, 
often assembled as separate parts. Fig. 
127 shows a form of key which is used 
solely as a ringing key, and as will be 
seen, rocking the handle forward depresses 
the plunger, thus opening the connection 
with the inside springs and breaking the 
opposite cord contact connects to the ring- 
ing or generator springs on the outside 
in precisely the same manner as shown by 
the sketch in Fig. 126. The operator’s 
listening key, shown in Fig. 128, is ar- 
ranged on the same principle, except that 
in the form shown, it bridges in on the 
line in a manner similar to the listening 
key shown diagrammatically in Fig. 131. 

As said before, the form shown in Fig. 
126, with either a single or double key 
equipment, is nearly always sufficient for 
ordinary exchange work for the operator, 
as already indicated, answers all calls 
with the back plug; throwing the cam 
over, places her in connection with the 
calling subscriber. Having learned his 
number, she then inserts the front plug 
in the called-for line jack and rocks the 
ringing key back which rings only on the 
front or calling cord, thus ringing the 
party wanted. This is generally suffi- 
cient, for when a subscriber calls for a 
connection he is presumed to remain at 
his telephone until the called party 
answers. If, however, the party called 
should not answer until the calling party 
has got tired waiting and left his tele- 
phone, the operator would have to reverse 
the plugs in order to ring him back to his 
instrument again. In order to obviate 
this feature, which is something of a dis- 
advantage, some manufacturers place an 
extra push-button alongside of the ringing 
cam intended to give a ring on the back 
cord. As this push-button is not often 
used, it is set in the table alongside the 
cam lever and hence is inconspicuous. 

When we come to toll-line work, how- 
ever, the conditions are different, for it 
often happens that there must be an ex- 
change of orders between operators, the 
parties must be separately called and en- 
quiries made as to whether they are ready, 
this owing to the fact that the minutes 
during which they are engaged in con- 
versation are counted. Therefore, the 
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operator should be able to ring either the 
front or back cord, and also listen in, on 
either the front or back cord, for the pur- 
pose of making enquiries, or helping the 
connection in other ways. To meet this 





Fig. 127.—Rineine Key. 


condition of affairs, it is necessary that 
there should be quite a number of con- 
tacts in series. Thus the front and back 
listening key, if it breaks both sides of the 
cord circuit, as it should do, involves four 





Fie, 128.—Listenrne Key. 


movable contacts in order to enable the 
operator to cut out either the front or the 
back cord. Similarly the ringing key also 
makes four more breaks in the circuit, so 
that between the two there are eight in 
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all. Some manufacturers have reduced the 
number of breaks in the circuit by bridg- 
ing the operator’s listening key on the line, 
but while this reduces the number of 
spring contacts by four, yet the trouble 
experienced by the operator in getting 
orders over the lines while the listening 
subscriber can hear everything she says 
makes the series contacts preferable. The 
ringing key is also often so arranged as 
to break one side of the cord circuit only 
thus still further reducing the number of 
spring contacts to two, but in long, leaky 
lines this gives a disagreeable back ring 
in the subscriber’s ear besides making 
trouble in other ways. 

In Fig. 129 we have two sets of double 
keys presenting an awkward appearance 
diagrammatically, beauty being sacrificed 
for the sake of clearness in drawing. In 
this figure, as in 127 and 128, the springs 
are spread apart by the insertion of a 
wedge-like plunger. 

As will be seen, the short springs in 
the centre keep the cord circuit closed 
and when the long springs are forced 
apart by the plunger, one cord is cut out 
by the opening of these centre springs, 
and the long springs being spread out 
against the two springs on the outside, 
the cord in connection with them receives 
a ringing or talking current, as the oper- 
ator elects. 

Thus these two long springs not only 
perform the function of opening and 
changing the circuit, but also force the 
plunger back when the cam lever is re- 
leased. 

To begin with the front listening key, 
it will be seen that pulling the rocking 
lever to the left cuts out the back cord, 
which connects through the interior 
springs, and throws the operator in con- 
nection with the front cord only; on the 
other hand, throwing the rocking lever 
back cuts out the front and connects her 
with the back cord. The same plan is also 
carried out in the ringing keys, the only 
difference being that the generator is con- 
nected to the normally open contacts in- 
stead of the operator’s listening circuit. 
It will also be observed that the clearing- 
out drop is bridged on to the middle of 
the circuit across the two cords. 

Lest this system might seem compli- 
cated enough to frighten away some of 
our younger readers, we show in Fig. 130 
the meanderings of one strand of the 
cord through this apparent maze of con- 
tacts. Beginning at the left, the single 
strand of the cord, called the front.sleeve 
side—-meaning thereby the strand of the 
cord that connects with the sleeve of the 
plug—follows ‘through the main spring 
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of the front listening key, through the in- 
side spring, through the main spring of 
the front ringing key, to the inside spring 
of the same, and thence it returns to the 
back listening key, which divides the two 
cord circuits. From the back listening 
key it continues to the inside spring of 
the back ringing key, and thence to the 


3 
mF. 
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man silver springs which make contacts 
through platinum points, which while 
not entirely preventing open-circuit trou- 
bles reduce them to a minimum, so that 
everything considered trouble in a well 
made key is surprisingly small. 

In the assembling of the different parts 
of a key the insulation between the differ- 
ent springs should be carefully looked 


a. aoe 
a. 
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Fie. 129.—Two Sets or DouBLeE Keys. 


back sleeve connection of the cords. In 
order to distinguish between the sleeve 
and tip connections of the cord, the two 
strands are generally colored differently, 
as white and brown, brown and red or 
white and red. If, for example, it is 
agreed that the white strand of the cord 
shall be connected to the tip of the plug, 
and the red strand to the sleeve, this order 
of connection should be followed through- 
out every pair of cords on the board, in 
order to facilitate the tracing of connec- 
tions and prevent cross-connections, 
which would create trouble. 

As said before, the number of contacts, 
eight in number, in a cord circuit, is an 
objectionable feature and quite a frequent 
source of trouble, as there are eight possi- 
ble chances for an open contact in the 
key connections between each pair of 
cords, but in toll lines it is equally impor- 
tant that the operator should be able to 
break the circuit in either direction, 
which can not be done without series 
contacts. This multiplicity of connec- 
tions makes the task of the switchboard 
inspector more difficult, for as the num- 
ber of wires increase the chances of 
trouble also increase. But the board is 
generally wired and carefully tested be- 
fore leaving the factory, so that if silk- 
covered wire is specified in the order for 
the board wiring, trouble from crossed 
wires rarely occurs. . 

In the assembling of these keys con- 
scientious manufacturers use strong Ger- 


after, and up to the present time there are 
only two substances found that afford a 
satisfactory insulation—hard rubber and 
mica or some of its forms, as micanite. 
Imitation rubber, being a fibrous mate- 
rial, will absorb moisture as will also hard 


~-\ AN 











859 


Steam Raising from Refuse. 


The combined refuse destructor and 
electric generating works at the Grays- 
Thurock works in London consists essen- 
tially of two steam sets of 100 kilowatts 
each at 460 to 500 volts, a balancer 
booster and a battery of accumulators. 
The boiler room contains two thirty-foot 
by eight-foot Lancastershire _ boilers 
adapted for coal firing. These are used 
only when there is an insufficient supply 
of refuse to burn in the destructor. The 
destructor house is separated from the 
main boiler house, and contains two two- 
grate Meldrum regenerative simplex de- 
structors, working in conjunction with a 
Lancastershire boiler twenty feet by seven 
feet, and a regenerator for heating the air 
supplied to the furnaces. 


The gases, after leaving the fur- 
naces, pass . through a combustion 
chamber where most of the dust 


settles, then through the boiler flues and 
regenerator, and into the chimney, either 
direct, or through an economizer. The 
plant is arranged so that the dust may be 
raked out of the combustion chamber and 
boiler down-take and generator, and can 
therefore be run for about three months 
without stoppage. 

The maximum load on the station 
is eighty kilowatts, and this is easily 
maintained by the consumption of 
about two tons of refuse an hour. On 
an average, twelve tons of refuse per day 
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Fie. 180.—FoLLOwWING THE CrrRcuiT OF ONE CorD. 
fibre and all kinds of paper composition. (of six hours) are burned. Two stokers 


They should therefore be tabooed. 

The key should also be strong mechan- 
ically, as it is subject to a great deal of 
hard wear. The handle of the cam should 
be well insulated to prevent the possibility 
of the operator’s receiving a shock from 
high-tension currents. The movements 
of the cam should also be free from fric- 
tion and stiffness in order to allow of 
quick and easy action on the part of the 


operator. 


and a trimmer are employed, so this aver- 
ages one ton per hour per stoker, which 
means very easy firing, as double this 
duty might be obtained. The maximum 
output in kilowatt-hours per ton averages 
about thirty-five. Neither smoke nor dust 
is visible from the chimney, nor is there 
any objectionable odor evident in the 
locality of the destructor. 
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Convention of Electrical Engineers. 
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A Report on the Technical Features of the Annual Convention at Great Barrington, Mass., June 18 to 21, 1902, 


HE NINETEENTH ANNUAL 
7 CONVENTION of the American 
Institute of Electrical Engineers 

was held at Great Barrington, Mass., 
from June 18 to 21 inclusive, the head- 


quarters of the Institute being at the 
Berkshire Inn, where the papers were pre- 
sented for consideration and discussion. 

The Institute was particularly fortu- 
nate in having presented for its considera- 
tion some papers of great individual merit 
and value. The paper presented by Mr. 
Arnold, and that of Mr. Mailloux, in 
which he demonstrates the speed-time 
curves for the calculation of railway 
motor equipments, were particularly valu- 
able and instructive. The report of the 
committee on standardization presented at 
the Friday’s meeting embodies some new 
material which has been needed for some 
time and is now settled upon by its ac- 
ceptance by the Institute. The meeting 
of Saturday, at which were presented 
papers on the education of the electrical 
engineer, showed wide differences in 
opinion, and the discussion by practising 
engineers, manufacturers and educators 
showed an even wider variation than was 
evidenced in the prepared papers. 

There was a notable lack of discussion 
of direct and continuous-current ap- 
paratus, the only paper to be presented on 
this subject, outside of the electric rail- 
road papers, being that by Mr. G. F. 
Packard. This covered a discussion of a 
particular variable reluctance method of 
motor-speed control. It was unfortunate 
that this subject was not treated more 
fully, as there are at present some un- 
solved problems in the study of speed 
control and speed variation in direct-cur- 
rent motors. The alternating-current 
problems and phenomena which were pre- 
sented for consideration were of great in- 
terest and formed the iargest part of the 
papers and discussions submitted to the 
convention. 

WEDNESDAY’S SESSION. 


Considering the different days’ proceed- 
ings, we can start with the meeting of Wed- 
nesday morning, at which were presented in 
the following order papers covering alter- 
nating-current problems: “A Method of 
Compounding Alternating-Current Gener- 
ators and Motors, Direct-Current Gener- 
ators, Synchronous Motor-Generators and 
Synchronous Converters,” by Frank George 
Baum; “Formula for Calculating the Elec- 
tromotive Force at any Point of a Trans- 
mission Line for Alternating Current,’ by 
M. Leblanc; “The New Generating Plants 
of the Niagara Falls Power Company,” by 
H. W. Buck; “Notes on the Theory of the 
Synchronous Motor,” by Charles Proteus 
Steinmetz. 

Mr. Baum’s paper described a method of 
compounding alternating-current dynamo 
electric machinery, such as generators and 
motors. Essentially the system involves the 
use, besides the ordinary exciter, of another 
machine, whose field is placed in series with 
the line of current of the generator. The 
armature of this second machine has a cur- 
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rent-collecting device which sends impulses 
of current through a secondary winding on 
the ordinary exciter’s field, thus increasing 
its potential as the increased load comes 
upon the main generator. It would appear 
as if the introduction of a second and special 
exciter would create complications which, 
under ordinary circumstances, would de- 
tract considerably from the value of the 
easy operation of the station. Certainly the 
results which are shown by the use of this 
method of regulation are excellent. 

The second paper of the morning, by M. 
Leblanc, presents for the first time the com- 
plete equation for calculating the electro- 
motive force at any point of a transmission 
line using alternating current. The equa- 
tion is quite formidable, but points out that 
it is quite necessary to prevent the produc- 
tion of harmonics by the generating and re- 
ceiving apparatus, and leads to the conclu- 
sion that on a long-distance transmission 
line low frequency should be employed. 

Mr. Buck’s paper on the development of 
the Niagara Falls Power Company presented 
for consideration the large engineering 
features of that company’s plant. se stated 
that the first type of generators, with the 
external field, was to be supplanted by the 
internal revolving field type, built in accord- 
ance with modern methods. Almost all 
modern machines of large size employ the 
latter type and the Niagara Falls Power 
Company has felt that it is to its advantage 
to employ this in the new machines which 
are to be installed in power-house No. 2. 
The figures as to the efficiency given for the 
external field generators of the new type are 
interesting, as showing the small losses 
which occur in modern electrical machinery. 
According to the figures given, the guaran- 
teed efficiency at full load is ninety-eight per 
cent, and from actual test the full-load effi- 
ciency is 98.15 per cent. This so closely ap- 
proaches the efficiency of alternating-current 
transformers as to be a very remarkable feat 
in electrical engineering design and con- 
struction. For the first time there is brought 
to our attention the use of a10,000-horse-power 
three-phase generator, which the Canadian 
power plant of the company is to install. 
There are to be a number of these erected 
in the Canadian station, and it is interesting 
to learn that these machines occupy very 
little more space than the 5,000-horse-power 
units which are installed on the American 
side. These large units will be of the inter- 
nal field type and are very simple in their 
construction details. 

The arrangement of the switchboard pro- 
voked some interesting discussion between 
the advocates of the bench-board system and 
the ordinary system where the operator 
works directly with the apparatus placed in 
front of him on the panel. 

Mr. Steinmetz’s paper on the phenomena 
of surging in relation to synchronous motors 
presented for the first time this interesting 
fact, both mathematically and graphically 
treated, and furnishing valuable material 
for the further study of these phenomena. 


THURSDAY'S SESSION. 


Thursday morning was devoted to the 
subject of the electric railway, and the fol- 
lowing papers were presented for considera- 
tion and discussion: “A Study of the Heat- 
ing of Railway Motors,” by A. H. Arm- 
strong; “Comparative Acceleration Tests 
with Steam Locomotive and Electric Motor 
Cars,” by B. J. Arnold and W. B. Potter; 
“Method of Ascertaining by Means of a 
Dynamometer Car the Power Required to 
Operate the Trains of the New York Central 
& Hudson River Railroad between Mott 
Haven Junction and Grand Central Station, 
and the Relative Cost of Operation by Steam 


and Electricity,” by Bion J. Arnold; “An 
Experiment with Single-Phase Alternators 
on Polyphase Circuits,” by C. O. Mailloux; 
“Speed-Time Curves for Electric Railways,” 
by C. O. Mailloux. 

The purpose of Mr. Armstrong’s paper 
was to discuss some of the variables met 
with in the operation of railway motors and 
their influence upon the motive power and 
station output for the various speed sched- 
ules. This is an admirable contribution to 
the literature of the railway-motor problem, 
as it presents engineering data regarding 
the heating of railway motors. The author 
attempts to outline a method for determin- 
ing the probable heating and energy con- 
sumption of a given equipment for any class 
of work. 

At this session Mr. C. O. Mailloux pre- 
sented his paper on the speed-time curves 


of railway motors, showing the devel- 
opment of the _ speed-time curve for 
acceleration, drifting and braking. His 


treatment of the subject was most valuable, 
and will become a means by which engi- 
neers and others may learn concerning the 
operation of railway train units and the 
schedules which may be best adapted for 
any given problem. 

Mr. W. B. Potter discussed the interesting 
fact that passengers can stand a much 
higher rate of acceleration than is ordi- 
narily met with, if that acceleration is 
reached at a slowly increasing rate. In 
other words, a passenger can ordinarily 
stand the rate of acceleration of two miles 
per hour per second, but a rate of four 
miles per hour per second would not be in- 
convenient if this acceleration could be 
reached through a slow rate of acceleration. 

The joint paper by Mr. Arnold and Mr. 
Potter is interesting as showing the differ- 
ence in acceleration with steam and electric 
motor cars. They show that the electric 
motor has the advantage in being able to 
cover the same distance in the same time 
with less energy expended and at less maxi 
mum speed than the steam locomotive. 

Mr. B. J. Arnold’s paper, covering his in- 
vestigations for the New York Central & 
Hudson River Railroad on the electrical 
operation of trains through the Park avenue 
tunnel, presents facts which are very im- 
portant to the engineering world. It is 
part of his report to the directors of the 
New York Central Railroad, and being pub- 
lished by their permission, might be consid- 
ered as being acceptable to them. Although 
the difference in operation costs between 
steam and electricity, as estimated by Mr. 
Arnold, is only 0.55 of a cent per locomotive 
mile, the distinct advantages which would 
accrue to the road from the assumed absence 
of danger, from the great convenience and 
the pleasanter method of traveling, would 
go far to make up for this small differerve 
in operating expenses. The method which 
Mr. Arnold proposes is interesting as show- 
ing the use of direct-current locomotives 
operating at 600 volts with the power sta- 
tion located near the Harlem River, and 
using a substation placed near the Forty- 
second street end, storage batteries to be 
utilized for equalizing the load. A further 
interesting fact is that direct-current en- 
ergy, when brought from an alternating-cur- 
rent system, costs one-half cent more per 
kilowatt-hour than the alternating current 
power. The whole object of Mr. Arnold’s 
paper, which is a classic, was to find the 
work to be done in moving the trains from 
Mott Haven to Forty-second street, and from 


‘this data to ascertain the weight of locomo- 


tive and the advisability of handling the 
traffic with such a unit. 
Mr. Sprague, in the discussion, considered 
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that Mr. Arnold’s paper was the most im- 
portant one of the meeting as indicating an 
essential advance in the application of elec- 
tric locomotives to the successful haulage of 
heavy and frequent trains in a congested 
district, and he also pointed out that econ- 
omy was of no importance in the problem, 
but that the operating expenses would un- 
doubtedly decrease with greater comfort af- 
forded to the traveling public by the in- 
stallation of electrically operated trains. 

Mr. F. S. Pearson pointed out, in the fur- 
ther discussion, that the long-distance high- 
speed problem is now before us for consid- 
eration, and especially as the steam loco- 
motive is limited by its boiler capacity. 
Owing to this fact, the limits of high speed 
with steam locomotives is nearly reached, 
and, therefore, with the road-beds and the 
cars available for high-speed traffic, it will 
be necessary to look to electricity to accom- 
plish the final results. ; 

During this railway meeting Mr. C. O. 
Mailloux presented his paper on an experi- 
ment with single-phase alternators on poly- 
phase circuits. This was a record of his expe- 
rience in operating two single-phase alter- 
nators on a two-phase system running rotary 
converters. In the discussion it appeared that 
at Ottawa, Canada, a similar arrangement 
was utilized giving satisfactory results, and 
Mr. Steinmetz very clearly pointed out the 
reason for being able to operate single- 
phase apparatus on a two or three-phase 
system satisfactorily. To use his own 
words, if the diagrams which represent the 
relations of the electro-motive forces on the 
machines are mechanically stable then the 
apparatus will be electrically stable. For 
instance, an equilateral triangle repre- 
senting a three-phase system is mechanically 
stable and if single-phase alternators are 
properly connected to a three-phase system 
they will, although driven by independent 
prime movers, operate successfully. 

FRIDAY’S SESSION. 

The papers on Friday were as follows: 
“The Function of Shunt and Series Resist- 
ance in Lightning Arresters,” by Percy H. 
Thomas; “The Electrostatic Wattmeter in 
Commercial Measurements,” by Miles Walk- 
er; Energy Loss in Commercial Insulating 
Materials When Subjected to High-Potential 
Stress,” by Charles Edward Skinner; “Re- 
port of the Committee on Standardization;” 
“Phe Determination of Alternator Charac- 


teristics,” by L. A. Herdt; “A New Curve 
Tracing Instrument,” by Professor R. B. 
Owens. 


Mr. Thomas showed the use of both shunt 
and series resistance in the successful 
operation of lightning arresters for high- 
tension transmission lines and circuits. Mr. 
Steinmetz, in the discussion, stated that the 
three essentials of successful lightning ar- 
resters were: First, series resistance; sec- 
ond, a multiplicity of spark-gaps; and, third, 
large terminals so that the heat might be 
rapidly conducted away from the point of 
arcing. An ideal lightning arrester would 
include no resistance, but this is impossible 
owing to the vicious short-circuiting which 
would occur, causing bad surging and burn- 
ing. It was also shown that there is re- 
quired a smaller voltage to maintain the arc 
than is required to strike the arc. There- 
fore, if there were means for increasing the 
resistance of the circuit after the arc had 
established itself, the effects on the line as 
to surging and the burning of the lightning 
arrester would be greatly decreased. Such 
an arrangement might be accomplished by 
utilizing a smaller number of gaps over 
which the spark would pass, and then in- 
creasing the number in order to break the 
current. 

_ Mr. Skinner’s paper on the energy loss in 
insulating materials showed that the loss in 
insulating materials under these conditions 
was considerable and led to the final break- 
ing down of the insulation. 

_ The conclusion reached from the discus- 
sion would seem to show that there are 
innumerable paths in the insulation due to 
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the interstices and occluded air, also that 
within the electrical elastic limit of the 
material the law that the loss of energy is 
proportional to the square of the voltage 
would seem to hold. This is a valuable and 
interesting point, especially when consid- 
ered in connection with underground and 
submarine cables. 

The standardization report was then pre- 
sented before the Institute for its considera- 
tion and adoption. The most important 
recommendations are as follows: The adop- 
tion of a formula by means of which the 
rise in temperature of dynamo electric 
machinery above the surrounding atmos- 
phere can be definitely secured. A closer 
value for the temperature coefficient was 
recommended. 

The section relating to the rating of rail- 
way motors was changed so that the horse- 
power output, which gives a seventy-five- 
degree centigrade rise of temperature above 
a room temperature of twenty-five degrees 
centigrade, after one hour’s continuous run 
of 500 volts terminal pressure, on a stand, 
with the motor covers removed, shall be the 
official rating. An important recommenda- 
tion was that relating to alternating-current 
circuits where the frequency of 30 to 40 are 
omitted and frequencies of 25, 60 and 120 
are recommended as desirable. The section 
on luminous sources is entirely new and 
recommends the use of the Hefner unit in 
preference to that of the British candle- 
power. This is an excellent recommenda- 
tion and it is hoped that all engineers may 
recognize its importance. In the discussion 
it was learned that one Hefner unit was 
equivalent to 0.88 of a British candle-power 
and that this unit is sufficiently accurate to 
be adopted as a standard. Mr. J. W. Lieb 
showed that the mean spherical candle- 
power is the most desirable method of re- 
cording luminous sources, both for commer- 
cial and scientific purposes, and this idea 
was borne out by the further discussion of 
the subject. 

Professor Owens read Professor Herdt’s 
paper on the determination of alternating 
characteristics, and also presented a paper 
on a new curve tracing instrument. 


SATURDAYS SESSION. 


Saturday’s meeting was opened with a 
paper by G. F. Packard on a variable reluc- 
tance method of motor speed control. The 
idea is essentially to vary the flux in the 
centre of the pole-piece, leaving that at the 
pole tips of nearly uniform value, thereby 
varying the speed of the motor without de- 
stroying or impairing its ability to commu- 
tate without sparking. A plunger of mag- 
netic material is moved and out of the cylin- 
drical field magnet varying the flux in the 
centre of the pole-piece, but, as stated, not 
at the pole tips. 

Mr. Packard showed excellent results in 
speed regulation by means of curves for 
motors of six horse-power and he also 
stated that an eight-horse-power motor had 
been built to operate in a similar manner. 
The voltage of these machines was, respec- 
tively, 110 and 220. 

Following this paper came those relating 
to education, the first one being the presi- 
dential address of Charles P. Steinmetz, and 
the others of Dr. Sheldon, Professor Owens, 
Professor W. Esty, Mr. H. W. Buck and Mr. 
E. B. Raymond. The essential point in all 
the papers which were presented on this 
subject bore on the extent to which the uni- 
versity or college should go in the instruc- 
tion and preparation of the student for his 
future work as an electrical engineer. These 
papers instituted valuable discussion which 
should be read by all engineers, manufac- 
turers and educators throughout not only 
this country but all foreign countries as 
well, and it might be desirable to suggest 
here that this material be collected as a 
pamphiet for distribution, through the 
offices of the Institute, to those young men 
and those who are responsible for them who 
desire to investigate the views on the condi- 
tion of electrical education in this country. 
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CONCLUDING SESSIONS AT GREAT BARRING- 
TON, FRIDAY AND SATURDAY, 
JUNE 20 AND 21. 


FRIDAYS PROCEEDINGS. 


The convention was called to order 
promptly at nine o’clock by President 
Steinmetz. The programme as arranged 
for Friday was carried out in full with 
the exception of the paper on “A New 
Photometer for Incandescent Light and 
Similar Sources,” which was withdrawn. 

Before adjournment, Professor R. B. 
Owens, of McGill University, of Montreal, 
extended a cordial invitation to the Insti- 
tute to hold its next annual convention in 
the city of Montreal. Professor Carl 
Hering offered a resolution to the effect 
that the British Institution of Electrical 
Engineers be invited to hold a joint con- 
vention at Montreal at the same time. 

After some discussion the matter was 
referred to the executive committee for 
final action. 

Dr. A‘ Kennelly’s report on “Standard- 
ization” was read and provoked considera- 
ble discussion. Professor Owens called 
attention to some paragraphs in it which 
he thought were misleading. Mr. William 
Stanley, in discussing the general topic, 
quoted the apt words of the late Franklin 
Leonard Pope to the effect that, “There 
were only two kinds of machines, ours and 
the other fellow’s.” 

It was finally voted to accept Dr. Ken- 
nelly’s report with the exception of two 
paragraphs which were referred back to 
the committee for further action. 

Friday afternoon was devoted to a visit 
to the works of the Stanley Electric Manu- 
facturing Company, at Pittsfield, a special 
train being provided for the trip. The 
ladies who accompanied the party were 
taken around the beautiful little city of 
25,000 inhabitants in tally-ho coaches and 
privileged to enjoy the numerous beautiful 
views, while the gentlemen were escorted 
through the old and new works of the 
Stanley company. A great deal to in- 
terest this crowd of experts was found in 
every department. ‘The visitors were es- 
corted through by Dr. Perrine, president 
of the company, and Messrs. Noble, Rush- 
more, Lee, Lillibridge and others asso- 
ciated with the company’s interests. 

At five o’clock the entire body of visi- 
tors, to the number of over 200, met and 
participated in a very enjoyable lawn tea 
at the beautiful home of Dr. and Mrs. 
F. A. ©. Perrine. The agreeable host and 
hostess extended an extremely cordial wel- 
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come to each individual visitor, and the 
large quaint old home and very extensive 
and well-shaded lawns made an ideal spot 
for this most agreeable reception and en- 
tertainment. In the evening the guests 
were entertained at the Maplewood Inn 
by Mayor England and the Board of 
Aldermen of the city of Pittsfield. A 
band concert was given, a dainty little 
supper served and dancing provided for 
those who desired it. 

At 10.15 the special train returned to 
Great Barrington. 





SATURDAYS PROCEEDINGS. 

The closing session of this meeting, 
which was probably the best in the history 
of the Institute, was begun promptly 
Saturday morning with President Stein- 
metz in the chair. The following pro- 
gramme of papers was presented : 

17. Opening address upon the general 
subject, by President Steinmetz. 

18. “The Present Status of Electrical 
Engineering Education in the United 
States,’ by Dr. Samuel Sheldon, of the 
Polytechnic Institute, of Brooklyn, N. Y. 

19. “The Equipment of an Electrical 
Engineering Laboratory,’ by Professor 
R. B. Owens, of McGill University, Mon- 
treal. 

20. “Electrical Engineering Courses at 
College,” by Professor William Ksty, 
Lehigh University, Bethlehem, Pa. 

21. “The Education of an Electrical 
Engineer,” by Mr. Harold W. Buck, of 
Niagara Falls, N. Y. 

22. “The Electrical Engineering 
Courses at College,” by Mr. E. B. Ray- 
mond, of Schenectady, N. Y. 

These papers upon “The Education of 
an Electrical Engineer” were of the most 
absorbing interest, and this was equally 
true of the discussion that lasted up to 
the close of the convention. The earnest- 
ness of the authors of the papers and of 
the participants in the discussion and on 
the part of the auditors as manifested by 
the frequent outbursts of applause was 
remarkable, doubtless due in some meas- 
ure to the fact that very diverse views 
were evidently held by many of those in 
attendance. Further, also, the professors 
of electrical engineering present were per- 
haps put upon their mettle, first, by some 
reference in the address of President 
Steinmetz relative to college examinations 
and incompetent instructors, and, subse- 
quently, during the discussion by Dr. Per- 
rine, who expressed the opinion that no 
one who had not himself been an electrical 
engineer was qualified to teach students 
electrical engineering, and he advocated 
that for every three or four years that a 
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professor taught he should devote one year 
to the actual practice of the profession. 
Dr. Perrine also questioned the utility of 
a well-equipped electrical engineering 
laboratory in colleges, saying that for him- 
self, if the money were given to him for 
such a purpose, he would not know what 
to do with it. Other speakers thought it 
was time lost to take up the study of 
foreign languages, except as literature. 
There was striking unanimity regarding 
the necessity for the study of English so 
that a man should be able to express him- 
self with clearness in writing or in speak- 
ing, the man who could not do so being 
at a decided disadvantage. Dr. Golds- 
borough, for the professors of electrical 
engineering, was of the opinion that the 
attempt to follow Dr. Perrine’s sugges- 
tion that professors should devote 
alternate periods of time to the practice 
of electrical engineering, one to teaching, 
would empty the colleges of professors, as 
they would find the actual work so fas- 
cinating they would not return to the com- 
paratively irksome and frequently less re- 
munerative work of teaching. He believed, 
however, that it was the present practice 
with the majority of professors to investi- 
gate personally at every opportunity actual 
engineering work. He also said in 
reply to some criticisms not favorable to 
many of the college graduates, and that 
might be construed to reflect upon their 
instructors, that the professors had not the 
choosing of their students. The boys came 
to them to be taught and they had to 
do the best possible to teach them. The 
teachable students left the school with a 
very fair degree of knowledge, but 
knowledge can not be preached into a 
turnip. 

There was no dissension among those 
present as to the advisability of giving 
the students a broader general education 
than they at present receive, even if this 
should lead to a lengthening of the college 
course to six or seven years instead of 
four years as at present. Undoubtedly 
these papers and the discussion there- 
upon will have the effect of focussing 
more general attention upon this exceed- 
ingly important question with the result 
that eventually a system of education will 
be evolved that will command the approval 
of a majority, if not all, of those most 
deeply interested. 


NOTES. 


On Thursday afternoon a telegram was 
received from the Pacific Coast Transmis- 
sion Association, to the effect that Dr. 
Perrine bring to the notice of the asso- 
ciation the vigorous protest which this 
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body makes to the proposed legislation of 
the Underwriters of the National Elec. 
tric Association. This was in reference 
to the proposed new rule for insertion in 
the National Electric Code in connection 
with requirements for constant-potential 
circuits of over 3,500 volts potential, and 
rule 39 of the existing code. . 
The proposed new rule reads to the 
effect that circuits of this potential be 
not allowed overhead within seventy-five 
feet of any building. Deviations from 
this rule can only be made in cases of 
isolated property or country streets or 
roads, on application to and written per- 
mission of the underwriters having juris- 
diction. ‘These lines are also not to be 
allowed on the same poles with other 
wires nor on the same side of the street 
or road with pole lines carrying other 
wires. It is recommended by the under- 


writers for lines of over 3,500 volts 
potential that they be run over a private 
right of way, and that all poles should be 
stencilled with the words “Danger — 
volts.” The matter was referred to the 
committee on National Electric Code. 
‘This matter will be taken up by the 
national board through the National 
Underwriters’ Association at its next 
meeting in December. 

On Saturday morning during the 
regular session, President Steinmetz and 
as many officers as could be mustered on 
this occasion, received the ladies of the 
Thursday Morning Club. At this time 
a loving cup was presented to the ladies of 
this organization in appreciation of the 
efforts which they had made to make the 
occasion of the convention a most happy 
one. President Steinmetz tendered a most 
eloquent address, and a response was 
made by Mrs. O. W. Lane for the ladivs’ 
organization. 

A number of distinguished professors 
of electrical engineering were present, 
among whom were Dr. Louis Duncan, 
Massachusetts Institute of Technology ; 
Arthur E. Kennelly and C. A. Adams, of 
Harvard University; Dr. George F. Sever 
and Francis B. Crocker, of Columbia Uni- 
versity; Horace T. Eddy, Union College, 
Schenectady; William Esty, Lehigh Uni- 
versity; R. B. Owens, McGill University, 
Montreal; Samuel Sheldon, Polytechnic 
Institute, Brooklyn; W. E. Goldsborough, 
Purdue University, Indiana; E. L. 
Nichols, Cornell University. 

On Saturday, D. Frederick Packard 
read a paper, not scheduled on the pro- 
gramme, on “A Variable Resistance 
Method of Motor-Speed Control.” 

On Saturday afternoon a complimen- 
tary dinner was given to the members of 
the Institute by the proprietors of the 
Hotel Aspinwall at Lenox. An elaborate 


menu was thoroughly enjoyed by a large 
party, the terrific downpour of rain not 
in any way marring the pleasures of the 
occasion. Quite a number of the attend- 
ants at the convention tarried at Great 
Barrington until Monday. 
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LIQUID FUBL—BOILER FIRING WITH 
OIL—I1.* 


BY JAMES W. WARREN AND H. T. EDGAR. 


STORAGE. 


The oil is stored in two steel tanks, 
each thirty feet long by ten feet in diam- 
eter, made of three-sixteenths-inch steel, 
which are buried in the ground directly 
behind the plant. These tanks are buried 
end to end, four feet below the surface, 
and covered with a four-inch wood log- 
ging treated with a wood preserver to 
prevent the alkali in the soil destroying 
the tanks. Between the ends of 
the tanks is a manhole- four feet 
wide by eight feet long, into which 
all pipes, valves and connections 
possible are made, affording easy ac- 
cess to make repairs. The tanks are con- 
nected together with both the supply and 
suction pipes and are filled and emptied 
both at the same time, but the piping is so 
arranged that it is possible to use each 
tank separately, affording an opportunity 
to clean either of them. The oil is de- 
livered in specially-built tank cars, hold- 
ing from 155 to 300 barrels of oil. A 
rubber hose three inches in diameter is 
used to convey the oil from the tank 
cars to the tanks, and gauges arranged 
on the back of the plant show the amount 
of oil in each tank. It takes about forty 
minutes to unload a car of 6,500 gal- 
lons. Each of our tanks will hold about 
17,000 gallons, and under the present 
conditions of operation this will last 
about half a month, affording us a fair 
storage capacity. 

PUMPS. 

‘There are two 3 by 2 by 3 duplex steam 
pumps mounted on an iron frame stand- 
ing about three feet six inches high. 
These pumps draw the oil from the stor- 
age tanks through a one and one-half-inch 
iron pipe, and discharge it through a one- 
inch pipe into a small chamber about 
fourteen inches in diameter by two feet 
six inches long, placed between and 
slightly above the pumps. The oil en- 
ters this chamber at one end, passing 
through a partition of very fine wire 
gauze into the other end of the chamber, 
where it comes in contact with a heating 
coil heated with the exhaust steam from 
the pumps. This runs the temperature 
of the oil to about 145 degrees Fahren- 
heit, being the proper temperature at 
which the oil atomizes freely. The gauze 
screen or partition is used to strain the 
oil and keep back sand and dirt, which, 
if allowed to pass to the burners, would in 
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time stop up the small openings through 
which the oil passes. The pump being 
a double one gives us a reserve in case of 
accident. 

BURNERS. 

Experiments have been made with two 
burners, one known as a straight-blow 
burner and the other known as a cross- 
blow burner. Thus far we have been un- 
able to see that one burner has any spe- 
cial advantages over the other as regards 
economy or ease of manipulation. In the 
straight-blow burner there is a central 
brass casting with a small bore through 
which the oil passes. The outside of this 
casting is fluted like the rifling of a can- 
non, and outside of this is another brass 
tube. The steam passing through this 
space and the fluting, gives it a whirling 
motion, so that as the oil flows out of the 
inner bore it is caught by the whirling 
steam and atomized. It is considerable 
work to set this burner in place, as there 
are many changes to make in the brick 
work of the furnace. In order to atomize 
the oil thoroughly, the bridge wall of the 
furnace has to be reconstructed and a 
sort of grill work of fire brick put in 
its place. The grate bars are lowered 
about one foot in the fire box, and a 
double row of fire brick laid on top in 
such a manner as to form an air cham- 
ber between them through which all air 
must pass in order to reach the furnace, 
the idea being that the air becomes heat- 
ed before coming in contact with the fire. 
There are two of these burners under 
each boiler, each one being set in the fire 
door, and the door bricked up solid, ex- 
cept a small hole for looking into the fur- 
nace. When once set up it is rather dif- 
ficult and expensive to change back to 
coal. 

The cross-blow burner is constructed 
somewhat differently from the straight- 
blow burner. It consists of small casting 
with an overhanging top perforated with 


small holes arranged in a semi-circle on_ 


the under side. Just below these holes 
is a slot in the burner through which the 
steam issues in a sheet, and the oil being 
forced through these holes comes in con- 
tact with the steam and is atomized. This 
burner is put through a hole between the 
fire doors, using only one burner to a 
boiler. The grate bars are left in the 
same position as when coal is used, and 
are covered with a layer of fire brick 
laid in mortar. These bricks cover the 
entire grate except a few inches in front 
for air, and the bridge wall is left as 
used for coal. The furnace doors re- 
main. unchanged. The principle of an 
oil burner is that the steam comes in con- 


863 


tact with the oil and atomizes and sepa- 
rates it as widely as possible. 

To convert a furnace from coal to oil 
will take from two to three days, and to 
convert to coal again from two to three 
minutes, where the cross-blow burners 
are used. After being once equipped for 
oil, however, and then converted to coal, 
it could be reconverted to oil again in 
about one hour. 

In the use of fuel oil it is necessary, in 
order to get economical burning, to have 
the oil flow to the burners at a steady 
pressure. Our first experiments demon- 
strated the necessity of this, as our fires 
were often put out through unsteady 
pressure. With a steady pressure of steam 
at the burners, if the oil pressure de- 
creases, the steam is likely to blow out 
the fire, while if it increases, more oil 
comes through the burners than could be 
properly atomized, the result being, Ist: 
The fire smokes badly. 2d: The excess 
of oil runs away in the ash pit, causing 
liability to explode. 3d: It fills the tubes 
with a soot that is much harder to re- 
move than coal soot. 4th: The oil that 
is not atomized, and flows away, is lost. 

In order to ensure a steady pressure of 
oil it is necessary to provide an auxiliary 
air chamber. Connected to this air cham- 
ber is a small safety valve which, in case 
the pressure runs above the point re- 
quired, returns the excess oil to the stor- 
age tanks. 

To start the burners it is simply nec- 
essary to turn on the steam and a small 
supply of oil, and throw a piece of burn- 
ing waste into the fire box, and we imme- 
diately have a full fire. To regulate it 
properly it is necessary to adjust the sup- 
ply of both steam and oil until the fire 
burns without any smoke; and if prop- 
erly regulated we get a complete combus- 
tion of the oil and avoid almost entirely 
the presence of soot in the tubes and 
smoke from the stack. It is also possi- 
ble, by simply increasing the supply of 
both steam and oil, to force the boiler to 
any extent. Care must be taken, however, 
in selecting burners to get one that thor- 
oughly atomizes and distributes the oil so 
as not to confine the fire to any one part 
of the shell and burn the boiler. 

The boilers are provided with peep 
holes in the back to enable the fireman to 
see the condition of his fire. Care must 
be taken to watch the fires very closely, 
and in case they go out for any reason 
to shut off the oil immediately, as the 
gas from the oil, combined with the air 
in certain proportions, is very explosive. 
Cases of this kind have been known where 
an explosion has occurred which took the 
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damper up the chimney and blew out the 
front of the boiler. 

The statement has been made that it 
takes about four per cent of the steam 
generated to operate the oil apparatus. 
We have made no experiments to demon- 
strate the accuracy of this figure, but our 
observations go to show that this per- 
centage is large. 

In a small plant like this, which is 
subject at times to a total shut-down, in 
case the steam of all boilers goes down, 
it is impossible to start the fire, in which 
case an auxiliary steam generator must 
be employed, or the fire brick be removed 
from the grates and coal be used to get 
up steam. 

In installing this apparatus it is neces- 
sary to comply with certain rules and 
regulations of the insurance companies 
in order to prevent an increase in insur- 
ance rates. These rules, however, are not 
in any way unreasonable, but are neces- 
sary to afford ample protection to the 
plant. Their principle requirements are: 

First—That the storage tanks shall be 
buried four feet under the ground and 
ten feet from the building; or, if located 
more than one hundred feet from the 
building, may be put above the ground 
or only partially buried, in which case 
they must be surrounded by a brick or 
earth embankment forming a reservoir of 
sufficient capacity to hold double the con- 
tents of the tank. 

Second—They must have a gas-tight 
manhead at the top. 

Third—They must not be filled in ex- 
cess of ninety-eight per cent of their ca- 
pacity. 

Fourth—They must have a two-inch 
vent pipe. 

Fifth—The highest point in storage 
supply must be at least two feet below 
the level of the furnace where oil is to 
be burned, thereby preventing gravity 
feed to the boilers. 

What the saving has been per horse- 
power or kilowatt-hour as compared with 
the use of coal, it is impossible for 
us to tell, as prior to the present 
ownership of this plant, which changed 
hands last fall, no records had _ ever 
been kept of the kilowatt output 
or the tons of coal used per month, 
so that comparisons are impossible to ob- 
tain. There is no question, however, but 
that there is a very large saving in the 
use of fuel oil. It is claimed by the ad- 
vocates of fuel oil that four barrels of oil, 
forty-two gallons to a barrel, are equal to 
one ton of good bituminous coal. 

Experiments have been made by the 
Water Works Company at El Paso, and 
some very accurate figures have been ob- 
tained. The results of these tests show that 
the cost of burning fuel oil is exactly half 
the cost of burning coal, the coal costing 
$5 per ton, and fuel oil costing seventy 
cents per barrel. The coal used prior to 
the installation of fuel oil was San 
Antonio coal from New Mexico. 
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A STUDY OF THE HEATING OF RAIL- 
WAY MOTORS—II.* 


BY A. H. ARMSTRONG. 


So far we have considered the ques- 
tion of capacity of our “H” motor for one 
gear ratio only. It is obvious that similar 
calculations may be made for any other 
gear ratio corresponding to a result of 
several sets of such calculations, it is 
possible to arrive at a capacity of our 
“H” motor for any schedule, any gear 
ratio and any frequency of stops. This 
may be plotted in terms of any tempera- 
ture rise, and a set of such curves is 
plotted in Fig. 10 for a temperature rise 
of 60 degrees. This set of curves still re- 
tains different maximum speed on the 
level, and by combining the 120 pounds 
per ton tractive effort, 15-second stops, 150 
pounds braking effort, and is based upon 
the performance of a single car using a 
four-motor equipment, following the lines 
of the friction curves given in Fig. 1. The 
relation between schedule speed and max- 
imum speed on the level is shown with 
stops varying from one to four miles to 
four per mile, and the tons per motor for 


MPH. Schedule Speed 
Tons per Mote 
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a maximum temperature rise in any part 
of the motor of 60 degrees centigrade are 
shown from one stop in two miles to four 
stops per mile. 

A careful study of the curves in Fig. 
10 gives very interesting results. For in- 
stance, the “H” motor geared for 60 
m. p. h. can operate between the limits 
of one stop in two miles and four stops per 
mile, making a schedule of from 40 
m. p. h. down to 14 m. p. h. with approxi- 
mately five tons per motor in all cases and 
the same temperature rise. In other words, 
an equipment of this character is pro- 
tected from overheating by properly pro- 
portioning its gear ratio to the car weight. 
The possible schedule speed for a given 
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gear ratio is controlled by the number 
of stops per mile, but the heating of the 
equipment, with the proper weight of car, 
will be the same over a very wide range 
of schedules and stops. The curves, also 
bring out very forcibly the importance of 
properly gearing an equipment for the 
work which it has to do. For instance, a 
gearing giving 60 m. p. h. ona level track 
can make but 20.5 m. p. h. schedule with 
two stops per mile with a train weight of 
5.6 tons per motor, while the same equip- 
ment geared for 47.5 m. p. h. can perform 
20 m. p. h. schedule (practically the 
same), but can do so with a total train 
weight of 12.8 tons per motor, or more 
than double the train weight possible for 
the same temperature rise with the 60 
m. p. h. equipment. In other words, the 
equipment should be geared for the lowest 
possible maximum speed that will permit 
the maintenance of the schedule in ques- 
tion, as a gear ratio giving too high a 
maximum speed for the work to be done 
not only overheats the motors, but pro- 
duces needless demands upon the gener- 
ating and distribution systems. 

The curves in Fig. 10 give a fairly 
complete study of the type “H” motor 
when applied to the operation of single 
cars equipped with four motors. All 
points in the curve except for a maximum 
speed of 30 m. p. h. are obtained with the 
operation of single cars, and as our fric- 
tion curves may be inaccurate, being based 
upon a single set of tests, or trains of 
more than one car may be run, it is in- 
structive to reproduce a similar set of 
curves for two, three, four cars, etc., per 
train. The motor capacity for a given 
temperature rise is governed largely by 
the shape of the friction curve used at 
high speeds, especially for the longer runs, 
and in Fig. 11 is shown a comparison 
between the operation of one and two-car 
trains making the same schedule, and 
using the same accelerating tractive effort 
per ton, braking and stop intervals as in 
Fig. 10. This set of curves is also plotted 
for a temperature rise of 60 degrees centi- 
grade, but it is obvious that from the fore- 
going material we could plot similar 
curves for any other temperature rise. As 
the curves showing the relation between 
tons per motor and maximum speed for a 
given temperature rise come so close to- 
gether for the different frequency of 
stops, this sheet has considered only the 
relation between tons per motor and maxi- 
mum speed for one stop per mile. Thus 
we see that at 60 m. p. h. the type “H” 
motor operating a single car has capacity 
of but 5.3 tons per motor for 60 degrees 
rise, while if two cars are coupled together 
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and operated as a single train, the reduc- 
tion in wind friction per ton of train 
weight increases the capacity per motor to 
7.5 tons for the same 60 degrees tempera- 
ture rise, an increase of 42 per cent. This 
opens up a new field of enquiry as to 
whether it is commercially advisable to 
run single car units at this high speed 
when the motive power, and as it will be 
shown later on, the energy input are both 
larger than would result from operating 
the sane seating capacity in trains of two 
cars or more, with a correspondingly in- 
creased time interval between trains. In 
other words, is the electric traction idea of 


small units at frequent intervals a proper 
method of attacking the very high speed 
electric traction problem, or are we com- 
pelled to go back to the steam method of 
operating heavier trains at more infre- 
quent intervals in order to prevent a pro- 


hibitive investment in motors, and gen- 
erating and distributing systems, and a 
ruinous expense for operation? It is true 
that the electric system, being eminently 
adapted to subdivision, has created the 
demand for travel by means of its frequent 
service, where none previously existed, but 
it may be possible that for very high- 
specd work too great a price may be paid 
for the privilege of operating very fre- 
quent small units. 

‘he foregoing discussion has described 
a method of determining the probable 
heating of a given motor when operated 
under any known conditions. The re- 
sulis obtained are so complete ‘and give 
such a mass of working data directly ap- 
plicable to service requirements that the 
labor of the detailed calculations neces- 
sary seem amply justified. Specifications 
of stationary apparatus are prepared in 
careful detail and acceptance tests carried 
out in great exactness, but the tendency 
to slight the railway motor problem, 
owing largely to its seeming complexity, 
is hardly warranted, when it is considered 
that the capital invested in such apparatus 
may be double that required for generator 
power to drive it. Then, too, the gener- 
ator is carefully housed, provided with an 
attendant and otherwise taken care of, 
while the motor is exposed to outside 
climatic conditions and only gives evi- 
(lence of being overloaded by burning out. 
The selection of such apparatus should 
receive the most careful attention, the 
)'roposed service conditions fully worked 
out and the proper size of motor and cor- 
rect gearing chosen to ensure a reasonably 
small expense for maintenance. 

The present method of rating railway 
motors is to determine the current which 
they will carry at 500 volts on a stand test 
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giving a temperature rise of 75 degrees 
centigrade in the hottest part after sixty 
minutes’ run. In other words, the one- 
hour rating of railway motors gives only 
an indication of the comparative capacity 
of two motors in actual service, and af- 
fords no data to serve as the basis of cal- 
culating the service capacity of the motor. 
It does determine the mechanical quali- 
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ties of the motor, as the one-hour test is 
generally very severe, and it also affords 
a means of observing commutation at the 
maximum current for which the motor 
will probably be called upon in service 
operation. Some method of rating rail- 
way motors which would give an accurate 
comparison of their service capacity 
under different conditions, if such a rat- 
ing is possible, would be of great ad- 
vantage over the present very general one- 
hour rating. 

The foregoing investigation has pointed 
out the very variable nature of the work 
which a railway motor has to do, and the 
different relations between service per- 
formed, distribution of the losses and the 
ultimate heating of the motor. In Fig. 3 
the various motor losses are shown for the 
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type “H” motor, taken as an example, 
but it is evident that different 1aotor loss 
curves, even for the same service per- 
formed, could not be compared directly 
with any assurance of arriving at their 
comparative temperature rise. Proceed- 
ing further, we come to the values given 
in Fig. 6, showing the relation between 
motor losses, their distribution and the 
resulting temperature rise per watt loss. 
Similar curves of different motors could 
be compared directly and give some means 
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of their relative capacity, but here, also, 
there is no direct comparison as different 
motors do not have the same efficiency, 
and therefore will not give the same loss 
for the same service performed. In other 
words, given two motors having the same 
thermal constants, that is, the same de- 
grees rise per watt loss, the motor having 
the poorer efficiency will rise to a higher 
temperature for the same service per- 
formed, owing to its greater loss. We 
can not, therefore, look to the thermal 
curves as giving the comparative rating 
needed. 

In Fig. 7 we have a fairly complete 
history of the type “H” motor operating 
under a given set of assumptions. ‘T'hese 
assumptions are those pertaining to serv- 
ice operation, and such a set of curves 
for another motor calculated for the same 
conditions would give accurately the com- 
parative size, or, in other words, the com- 
parative temperature of the two motors 
for the same service performed. In Fig. 
7 the “service capacity curves” approach 
much nearer to a basis of comparing dif- 
ferent motors, but as a method of rating 
railway motors it is incomplete. In the 
first place, we have assumed a given rate 
of acceleration, while it is obvious that 
the demands of different classes of serv- 
ice, especially low-speed service, will call 
for different rates of acceleration, and 
hence a separate sheet would have to be 
made out for every rate of acceleration. 
The effect of increasing the rate of accel- 
eration and increasing the time of coast- 
ing is shown in Fig. 9, giving such dis- 
crepancy between tons per motor for a 
given temperature as to make sheets simi- 
lar to Fig. 7 entirely unreliable for com- 
paring different motors, especially when 
the maximum speeds are low and the ac- 
celeration energy is the determining fac- 
tor in the motor heating. 

There is another variable, the rate of 
braking, which has not been entered into 
in this discussion, and which also affects 
the heating of the motor, especially on 
low-speed high-acceleration problems. On 
the higher speed problems, where friction 
is the ruling factor, it is found that we 
must also assume a certain friction rate, 
or, in fact, a friction curve plotted to a 
definite formula in order to arrive at con- 
sistent results with different motors. 
Having once determined on this friction 
curve for a single car, our calculations 
are immediately disqualified when we 
couple two of these same cars together 
and perform the same service, the fric- 
tion rates at speeds of 50 or 60 m. p. h. 
falling off considerably as we approach 
a train composed of several units. 








866 


In addition to the foregoing variables, 
we have the element of the energy con- 
sumed by the rotating parts during ac- 
celeration. This factor is practically 
negligible at very high speeds, but figures 
very prominently in acceleration prob- 
lems with low speeds. In giving the 
rating of a railway motor, it will be nec- 
essary, therefore, to fix definitely upon 
the weight and centre of gyration of car- 
wheels and armatures, and furthermore 
determine the effect of the motor parts 
for a given gear ratio. 

After all these variables are definitely 
fixed, we must repeat the same set of 
conditions for each motor gear ratio, or, 
as a more general case, for each different 
maximum speed on level, thus eliminat- 
ing the question of the total number of 
teeth in gear and pinion. It is not in- 
tended in any way to discourage an effort 
to rate a railway motor by some method 
that will give its comparative capacity, 
but it is well to canvass carefully the 
large field of variables which must enter 
into such a rating, and to have clearly in 
mind the bearing which these different 
variables have in determining the tem- 
perature of the motor. It is evident that 
by affixing certain values to accelerating 
rate, train friction, braking effort, en- 
ergy of rotating parts, etc., it will be 
possible to prepare a set of curves giving 
the relation between schedule, frequency 
of stops and temperature rise for any car 
weight, which would give accurately the 
comparative size of a railway motor in 
relation to any other motor for which 
curves were similarly plotted. Such work 
is being done by the General Electric 
Company on its standard railway motors, 
and, in fact, is necessary in order to be 
able to give the probable performance of 
a motor under any set of conditions, and 
follow through the effect of changing con- 
ditions. The method, however, is cum- 
bersome, and has so many factors enter- 
ing into the case that it probably may 
never serve as a commercial rating; fur- 
thermore, such relation could only be 
expressed by curves, or a long, tabulated 
statement, and neither method is short 
and concise enough for a commercial 
rating. 

As the result of considerable investiga- 
tion along these lines, the writer has not 
arrived at any commercial rating of a 
railway motor which serves its purpose 
better than the one-hour test now uni- 
versally used. Admitting that such a test 
does not give the comparative size of dif- 
ferent motors, it does serve the purpose 
of largely determining its commutating 
qualities and possesses the advantage of 
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being commercial. Unless a rating can 
be proposed which will indicate accurately 
the relative size of motors, the present 
method of one-hour rating possesses ad- 
vantages which would hardly warrant its 
being superseded. 

Although insufficient data is at hand 
from the foregoing calculations to form 
the basis of a complete treatise on the sub- 
ject of train energy, suthcient material is 
provided to furnish some very interesting 
comparisons. As the basis of calculations, 
we assume the operation of single car 
trains composed of 25, 35 and 45-ton cars, 
geared for a maximum speed of 60 m. p. h. 
for the 35-ton car. From our friction 
curves we find that these three cars at 60 
m. p. h. require a tractive effort of 59 
pounds, 50 pounds and 43.5 pounds per 
ton, respectively. The same calculations 
were carried through for trains composed 
of two cars or more, the cars being of dif- 
ferent weights, so that we are able to plot 
a set of curves showing the relation be- 
tween schedule speed and watt-hours per 
ton mile input to the train, virtually ig- 
noring any fixed formula for train fric- 
tion. Such a set of curves is shown in 
Fig. 12, being plotted for 30, 40, 50 and 
60 pounds per ton friction rate of 60 
m. p. h. These curves may be regarded 
as fairly general in their scope, except 
that they follow the general form of the 
friction curves given in Fig. 1. In other 
words, we can get from these curves in 
Fig. 12 the energy consumption for any 
friction rate at 60 m. p. h., the error in- 
troduced by assuming a general shape of 
curve being very small. 

An inspection of Fig. 12 brings out 
forcibly the fact that the subject of car 
energy at high speed is most intimately 
interlinked with the question of train 
friction. As the schedule speed decreases 
with the increasing number of stops, or 
in other words, as the energy of accelera- 
tion becomes a more important factor, the 
per cent difference between the energy 
values for different train frictions be- 
comes less, as would be expected. 

The electric road has almost universally 
used one-car units, and as it has branched 
out into suburban high-speed work, the 
advantages of more frequent service have 
made the operators of such roads retain 
the single-car idea. From the curves 
given in Fig. 12, some figures can be se- 
cured of what it costs to operate a single 
car, and also trains of two or more ears, 
where the maximum speed is 60 m. p. h., 
and the stops very infrequent; that is, 
the more advanced type of our private 
right-of-way suburban road. A single 
35-ton car having a friction, say, of 50 
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pounds per ton at 60 m. p. h., will con. 
sume 119 watt-hours per ton mile at a 
schedule of 52 m. p. h. with one stop in 
eight miles. Let two such cars be coupled 
together in a train, reducing the friction 
to 33.5 pounds per ton, and the train wil] 
require an input of only 78 watt-hours 
per ton mile, or 65.5 per cent of the 
energy rate per ton required in single-car 
operation. In other words, single cars on 
thirty-minute headway would require 
52.5 per cent more energy for their oper- 
ation than would two-car trains on one- 
hour headway. With five-car trains com- 
posed of 35-ton cars, the energy is re 
duced to 56 watt-hours per ton mile for 
the same schedule, or less than half what 
will be required per ton for the operation 
of single-car trains. 

From a purely energy standpoint it 
would seem that the operation of single. 
car trains was disadvantageous, but ex- 
perience has shown that it is not fair to 
assume that two cars operated every hour 
will attract the same custom as one car 
operated every thirty minutes. In other 
words, the frequency of service creates 
travel, and in many cases warrants the 
extra expenditure for coal. There is 
another aspect of the case to be considered 
and that is that with two-car trains at 
more infrequent intervals the load upon 
the feeding points is more fluctuating, the 
size of rotary converters must be some- 
what increased, and in all probability a 
larger amount of feeder copper will be re- 
quired to keep the drop within the same 
limits. Although a saving may be effected 
in the coal pile by increasing the train 
headway and giving the same seating ca- 
pacity in trains of two or more cars, there 
is every reason to expect a call for a 
greater expenditure of money to install 
the road, and an increase in interest and 
maintenance account that may go far 
toward eating up the saving in the fuel 
expense. 

In Fig. 13 and 14 are given curves 
showing the relation between schedule 
speed and train energy for maximum 
speeds of 45 and 30 m. p. h., respectively. 
It will be noticed that, particularly for 
30 m. p. h. maximum speed, the train 
friction becomes a very much smaller 
factor in determining the energy input, 
especially as the number of stops per mile 
increases. 

All these three sets of curves are plotted 
for an accelerating rate, corresponding to 
120 pounds per ton, and a braking effort 
of 150 pounds per ton. The values given 
will, therefore, be subject to considerable 
variation for different accelerating and 
braking efforts where the schedule speed 
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is low and stops numerous. The curves 
are, however, of fairly general use, es- 
pecially for runs of a mile or more, as the 


effect of rate of acceleration and braking 
is not so marked on longer runs. 

In Figs. 12, 18 and 14 is considered, 
also, a period of coasting equaling 10 per 
cent of the time the train is in motion. 
While this is a fairly general assumption 
and will give sufficient margin for a large 
majority of problems, it will be found in 
carrying out the subject to a conclusion 
that the per cent of coasting is a very 
large factor in determining the train 
energy input. For instance, a high rate 
of acceleration with a long period of 
coasting will demand less energy input to 
the irain than a lower rate and little or no 
coasting. The reason for this is obviously 
that the efficiency of acceleration of the 
two runs may. be approximately 70 per 
cent, while the speed at which brakes are 
applied is less with a longer coasting 
period, and hence the work demanded by 
the equipment is less. 

In all three of the energy curves given, 
a variable friction during acceleration and 
coasting is considered, but straight-line 
braking is assumed. The energy required 
to accelerate the rotating parts is also 
considered, so that the curves as given are 
of fairly general application. 

In this paper the writer has attempted 
to outline a method of determining the 
probable heating and energy consumption 
of a given equipment for any class of 
work, having in mind also the possibility 
of arriving at some short, concise method 
of rating different railway motors, so that 
their comparative service capacity might 
be accurately indicated. As the subject 
of motor capacity is so dependent upon 
experimental tests, not only of car fric- 
tion and braking, but also of heat radia- 
tion under working conditions, the con- 
clusions drawn were based as far as possi- 
ble upon actual experiments made. Were 
it not for the fact that car friction, or, 
rather, train friction, is such a variable 
quantity, dependent not only upon the 
condition of track, but upon the speed 
and composition of the train, it would be 
possible to plot a set of curves for a given 
friction and distance, and apply these 
curves for similar shaped runs over 
greater or less distances by taking the 
coordinates proportional to the square 
root of the area of the speed time curves; 
that is, proportional to the square root of 
the distances covered. As, however, the 
wind friction at the higher speeds changes 
the value of friction per ton to such an 
extent, it is only possible to draw up 
curves for a given set of conditions and 
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generalize, as is done in Figs. 12, 13 and 
14, for different friction rates. 

While it is thus possible to prepare a 
set of energy curves which are of fairly 
general application to all problems, it is 
only feasible to express the relation be- 
tween motors of different capacity by a 
series of curves similar to those described 
in Figs. 7, 8, 9 and 10. It is entirely possi- 
ble to approximate the probable heating of 
motors of different sizes when the resist- 
ance, core loss and general construction is 
known, but such short-cut methods are, 
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at best, only approximations and no true 
comparison of different motors can be 
made which will take into account their 
different losses for the same work per- 
formed and their capacity for radiating 
these losses at different speeds, without 
considering the subject in detail for each 
motor alone along the general lines indi- 
cated in this paper. 

In dealing with the railway motor 
where the temperatures approximate 60 
degrees centigrade rise in practice, with 
an air temperature in summer reaching 30 
to 35 degrees centigrade, we have not much 
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leeway below a temperature injurious to 
the insulation, and approximate methods 
giving rise to errors of 10 or 20 degrees 
centigrade in temperature can not be seri- 
ously considered in such important calcu- 
lations as the determination of railway 
motor temperature. For this reason the 
methods outlined, although entailing a 
large amount of experimental work and 
subsequent calculations, provide an accu- 
rate method of determining the tem- 
perature of railway motors operating 
under any known conditions, and, al- 
though they fail to provide a method of 
rating railway motors, it is due to the 
fact that such a method of rating can not 
be expressed by any short term, but 
necessitates some such general curves as 
are indicated in the paper. 

The writer wishes to acknowledge the 
services of Mr. E. F. Gould in preparing 
material for this paper, and the kindness 
of the General Electric Company in fur- 
nishing results of experimental tests 
which served as a basis of all calculations. 
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THE FUNCTION OF SHUNT AND SERIES 
RESISTANCE IN LIGHTNING 
ARRESTERS.* 


BY PERCY H. THOMAS. 


INTRODUCTORY. 

In a paper read before this Institute on 
February 14 of the present year, the writer 
treated the subject of static disturbances 
in high-tension lines and discussed some 
types of protective apparatus—chiefly the 
choke coil, the static interrupter and the 
multi-gap lightning arrester. The func- 
tion of the choke coil or interrupter was 
described as the prevention of local con- 
centration of potential in windings of 
transformers or generators, such as is 
caused by waves of static electricity; the 
function of the lightning arrester, to pre- 
vent an excessive rise of potential of the 
protected circuit above the earth. The 
lightning arrester has also a secondary 
function of great importance, namely, the 
suppression of the are which tends to fol- 
low a simultaneous discharge to ground 
from two legs of a circuit. The object of 
the preset paper is the description of a 
new method of enabling an arrester to 
suppress such an are, which is, of course, 
backed by the power of the generating 
system. ‘This principle not being directly 
involved in the question of the protection 
of apparatus from static strains received 
but bare mention in the paper referred 
to above. 

The type of arrester about to be de- 
scribed involves the use of series and 
shunt resistance in connection with a 
multi-gap arrester. This type is im- 
portant, as it permits the use of a very 
low series resistance with the arrester, giv- 
ing a comparatively free discharge path to 
earth. That is, the chief advantage of 
the arrester using series and shunt re- 
sistance over that using only series, is the 
fact that the former may be made oper- 
ative with a much smaller series resistance 
than the latter. 

Some years ago, Mr. Henry Noél Potter 
discovered, in some investigations on 
lightning arresters for Mr. Wurts, that a 
voltmeter connected in multiple to some 
Wurts non-arcing metal alternating-cur- 
rent arresters prevented the formation of 
a permanent arc in the gaps. In this ex- 
periment a highly inductive circuit was 
being used, such as had been found very 
severe on the non-arcing power of these 
arresters. Investigation then developed 
the fact that the shunt path formed by 
the voltmeter was the cause of the sup- 





* A paper presented at the nineteenth annual conven- 
tion of the American Institute of Electrical Engineers, 
Great Barrington, Mass., June 18th to 2ist, 1902. 
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pression of the arc. Mr. Potter later made 
practical application of his discovery in 
the large generator switches at the power- 
house of the Niagara Falls Power Com- 
pany. In these switches several breaks in 
series are introduced, some of which are 
shunted by resistance. 

At a later date, Mr. Charles F. Scott 


proposed the use of this principle for the: 


improvement of lightning arresters. Trial 
proved, however, that a great deal more 
was involved in the application of the 
principle of a shunt resistance to light- 
ning arresters than to the large switches 
at Niagara, and it was found necessary 
to investigate the subject from the begin- 
ning. This work, which was carried out 
by the writer, developed some very in- 
teresting laws or principles, which will be 
fully discussed. The final result has been 
the design of a new type of commercial 
arrester, which includes not only a shunt 
resistance, but a series resistance as well. 
This arrester, which is adapted to alter- 
nating-current circuits only, is called the 
low equivalent alternating-current ar- 
rester on account of its low spark-gap 
equivalent. 
PRINCIPLE OF OPERATION. 

The complete lightning arrester em- 
bodying the shunting principles is shown 
in Fig. 1, and consists of a number of 
small air-gaps connected between line and 
ground, a portion of these gaps being 
shunted by resistance, marked “shunt re- 
sistance,” and a series resistance placed in 
the earth connection. The shunt resist- 
ance is usually placed, as shown, next the 
series resistance, and preferably half of 
the total number of gaps are shunted. 

It is evident that when the arrester is 
not in action, the point P at the junction 
of the shunted and series gaps is at ground 
potential, and consequently that the ar- 
rester will discharge whenever the voltage 
of the point M of the line reaches a poten- 
tial above the ground sufficient to cause 
the series gaps to break down; that is, the 
voltage on the line necessary to cause the 
arrester to discharge is that required to 
break down the series gaps alone, regard- 
less of the presence of the shunted gaps. 
This has a very important bearing on the 
protective power of the arrester. 

During actual discharge the operation 
of the arrester is as follows: 

When the series gaps break down, the 
resistance between the points M and P is 
momentarily reduced to practically zero, 
and the full amount of the potential of 
the line is then thrown on the shunt and 
series resistances. If this potential, which 
is thus abruptly applied to the resist- 
ances, is high, the shunted gaps will be 
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broken down. This makes, for the in- 
stant, a direct path for the static dis- 
charge from line to series resistance. 
Theory and experiment both show that 
practically no greater voltage, provided it 
be suddenly applied, is required to break 
down both series and shunted gaps than 
the series gap alone. This result is due 
to the fact that the two sets of gaps are 
broken down separately, one after the 
other. If conditions sre right, current 
from the generator will then follow the 
static discharge through the gaps, estab- 
lishing an are. The current will flow 
through the shunt and series resistances 
and usually through the shunted gaps, but 
if the various parts are properly propor- 
tioned, the shunt resistance will take 
enough current from the shunted gaps 
so that the are can not hold in the latter 
and will drop out. Once the are drops 
out in the shunted gaps, it must pass 
through both resistances, which will re- 
duce the current strength and enable the 
series gaps to suppress it altogether. 

The series resistance is found necessary 
for the successful operation of the ar- 
rester as outlined above, to prevent the 
enormous rush of current, which, on cir- 
cuits of large generating capacity, would 
otherwise follow discharges and cause 
lights to dip and synchronous apparatus 
to fall out of step, as well as overheating 
the arresters themselves. This series re- 
sistance through which the discharge must 
pass is evidently in general an objection- 
able feature in the arrester, although it 
will be practically harmless if its amount 
is not too great. By the use of the shunt 
resistance the value of the series resistance 
is kept comparatively small. This is the 
chief advantage of this type of arrester. 
A fuller description of the effect of the 
series resistance on the discharge of the 
line will be found in the paper to which 
reference has been made above. 

CONDITIONS AFFECTING NON-ARCING 

POWER. 

The capacity of an arrester to suppress 
or prevent the formation of an arc in its 
gaps after discharge may be called its 
“non-arcing” power, and an _ arrester 
which is able to accomplish this result 
under all conditions for which it is de- 
signed may be properly called “a non- 
arcing arrester.” It is evident that an 
arrester will never be non-arcing when 
connected to a circuit whose normal elec- 
tro-motive force is high enough to cause 
the arrester to discharge. The non-arc- 
ing power of a combination of gaps and 
resistance under a given set of conditions 
will here be measured by stating the num- 
ber of gaps required, under these condi- 
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tions, to be just able to suppress the are, 
The conditions determining the proper 
proportioning of parts in an arrester 
using shunt and series resistance may 
now be considered. Before taking up the 
subject of the shunting power of resist. 
ance it will be necessary to outline the 
conditions covering the non-arcing power 
of a simple series of gaps with or without 
resistance in series, which is found actu- 
ally to be the fundamental case. 

NON-ARCING POWER OF AN UNSHUNTED 

SERIES OF AIR-GAPS. 

The use of a number of small air-gaps 
in series in an arrester rather than one 
large gap is an essential feature in all 
arresters for high-voltage circuits. The 
conditions affecting the non-arcing power 
of such a series of gaps are of two sorts. 
First, those involved in the physical and 
chemical construction of the gaps them- 
selves, and second, those depending upon 
the constants of the circuit to which the 
gaps are connected. The conditions in 
the first class being quite generally recog- 
nized will be only briefly mentioned. 

1. Non-Arcing Metal—There is a sur- 
prising difference in the non-arcing power 
of gaps of the same form but of different 
material, even when tested under the 
same conditions. This very important 
fact was discovered by Mr. Wurts some 
years ago and has been fully described 
by him. .Those metals which give the 
greatest non-arcing power—commonly 
called non-arcing metals—are zinc, bis- 
muth, antimony, cadmium and mercury. 
The presence of zinc in an alloy will 
usually give this alloy a non-arcing 
quality. Copper, tin and iron are not 
suitable for lightning arrester work. The 
condition in which the terminal is left by 
a momentary arc, that is, whether it is 
pitted or whether it is beaded, so that the 
gap is partly bridged over by the melted 
material, varies markedly with different 
materials. This point is a very important 
consideration. Iron has a tendency to 
bridge the gap, while non-arcing alloy 
pits slightly, leaving the gap virtually in 
as good condition as before the occurrence 
of the are. In choosing his non-arcing 
alloy, Mr. Wurts used such proportions of 
zine and copper that the effect of the zinc 
which pits is just balanced by that of the 
copper which beads. 

2. Multi-Gap Principle—The fact that 
a series of gaps is a much more powerful 
non-arcing device than a single gap which 
requires the same voltage to start a dis- 
charge, is probably due partly to the 
chemical or electrolytic actions occurring 
at the surface of the terminals, and partly 
to the cooling effect of the metallic termi- 








oo’ ES 


rr & FF 


June 28, 1902 


s, which in the small gaps are so close 
to the arc. When the are is suppressed 
by the gaps of an arrester, the current 
drops out as it passes through its zero 
value and the air rapidly regains its insu- 
lating quality, so that when the electro- 
motive foree is reversed and the current 
tends to build up in the opposite direc- 
tion, the are is suppressed, since the gap 
has lost its conducting power. The re- 
markable speed with which incandescent 
air can become cool is shown by the fact 
that very rapidly moving objects viewed 
by the light of a static spark passing 
through air appear stationary. This 
means that while the air has become in- 
candescent and has cooled again, the 
moving body has not changed its position 
sensibly. ; 

3. Length of Gap—With gaps between 
one-sixty-fourth of an inch and one-six- 
teenth of an inch, the non-arcing power 
varies, somewhat less than proportionally 
to the length of the individual gaps. 

i. Minor Conditions—The tempera- 
iure of the terminals of the gaps is quite 
an important condition, as a great in- 
crease of temperature reduces the non- 
arcing power of the gaps. The non- 
arcing power of the so-called “non- 
arcing” alloy falls off materially after 
very long continued hard service. This is 
probably because the zine is gradually 
burned out. 

Those conditions affecting the non- 
arcing power of a series of gaps which de- 
pend on the constants of the circuit to 
which the gaps are connected, may be 
called the “circuit conditions.” The 
“circuit” must include all apparatus 
actually connected to the system. Circuit 
conditions are, chiefly, the voltage of the 
generator, the capacity of the system to 
deliver current on short-circuit through 
the gaps, the equivalent inductance 
through which such current flows, the fre- 
quency of the system, and the phase of the 
generator electro-motive force at which 
the discharge starts. 

The following laws have been experi- 
mentally determined with gaps of non- 
arcing alloy, each approximately one- 
thirty-second of an inch, and do not 
necessarily apply to other conditions with- 
out modification. 

1. Generator Voltage—With the total 
power and the power-factor of the circuit 
as a whole, constant, the number of gaps 
necessary to suppress an arc is somewhere 
nearly proportional to the voltage of the 
generator. This number of gaps, how- 
ever, does not increase quite as rapidly 
as the voltage. That is, if we place the 
gap across the terminals of a raising 
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transformer supplied by a generator and 
then connect the secondary coils of the 
transformer in various symmetrical com- 
binations, so as to give different volt- 
ages (in all cases using the whole of the 
transformer winding), under these con- 
ditions the number of gaps required is 
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approximately proportional to these trans- 
former voltages. If, however, the 
strength of the current following a dis- 
charge or the inductance of the circuit 
is kept constant as the voltage varies, 
the number of gaps is by no means pro- 
portional to the voltage of the circuit. 

It is interesting to note that the num- 
ber of gaps required to withhold the gen- 
erator voltage and prevent its breaking 
down the gaps without the aid of a static 
discharge, obeys an entirely different law 
from the number required to suppress the 
are after a discharge. The number of 
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gaps required to hold the given voltage 
under one particular set of conditions is 
shown in Fig. 2. This is to be compared 
with a straight line, which shows approxi- 
mately for different voltages the gaps re- 
quired to suppress an arc when once 
started. 

2. Short-Circuit Current—The voltage, 
inductance, ete., remaining unchanged, 
the non-arcing power is proportional to a 
power of the short-circuit current between 
the first and the second, usually more 
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nearly following the second. This law is 
not unexpected, assuming the cause of the 
holding of the are in the gaps to be the 
heat generated, since the amount of this 
heat is proportional to the square of the 
current and to the resistance, the resist- 
ance, of course, decreasing with an in- 
crease of current. With large current and 
high power-factor, the non-arcing power 
is more nearly proportional to the first 
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power of the current, but with small cur- 
rent at low power-factor it follows the 
second power quite closely. 

This law is a most important one as re- 
gards commercial lightning arresters, 
since the growth in the power of central 
stations means large currents flowing on 
short-circuit, which, in return, requires 
many gaps, and since the minimum prac- 
tical gap is soon reached, an excessive 
equivalent gap between line and ground 
will result. As long as plants were only 
very moderate in capacity, the multi-gap 
arrester without resistance was perfectly 
adequate for all cases, but with the very 
large installations of the present time 
this is no longer true, and with such sys- 
tems, some resistance should be used to 
increase the non-arcing power. 

In determining the short-circuit cur- 
rent that will flow through the arrester 
after a static discharge, not only the 
capacity of the generator itself to deliver 
current on short-circuit must be con- 
sidered, but also that of all synchronous 
apparatus, storage batteries and even in- 
duction motors, under some circum- 
stances. With two generators in parallel, 
more gaps are required than with a simple 
generator. If a resistance be placed in series 
with the air-gaps, the amount of cur- 
rent flowing after a discharge will be re- 
duced and fewer gaps will be non-arcing. 
This resistance has much the same effect, 
so far as the gaps are concerned, as re- 
ducing the capacity of the generators. 

3. Inductance—With a given current 
and a given voltage, non-arcing power 
varies inversely as the inductance in cir- 
cuit. This law is only approximaie. 
With large amounts of inductance, the 
non-arcing power does not fall as fast as 
the induction increases. 

This is a most important condition for 
the inductance of a generating system 
varies inversely as its power, other things 
being kept in proportion, so that as far 
as this condition alone is concerned, the 
large generator produces an easier condi- 
tion for the gaps than a small one, since 
the inductance is less. On the other hand, 
the large generator will give a larger 
short-circuit current, which affects non- 
arcing power more nearly as the square, 
consequently the total result of increasing 
the capacity on the system is to reduce 
the non-arcing power of a given series of 
gaps. 

The effect of the inductance in the cir- 
cuit may be considered as a function of 
the energy stored electromagnetically. 
This energy is equal to 1% I? L. When 
this stored energy is large, the wave form 
of the electro-motive force in the gaps is 
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flattened so as to give a very short period 
for the small values of the current near 
the zero point. of the wave. This, of 
course, reduces the opportunity for the 
cooling of the hot gases of the arc. In 
some cases there may even be an in- 
creased voltage above the normal, due to 
the stored energy, although this rise will 
never be of serious moment, as even a 
small increase of normal potential will 
merely cause the gaps to continue to dis- 
charge. Experiment shows the effect of 
a given quantity of stored energy to be 
less effective in reducing non-arcing 
power on low voltage and large currents 
than on high voltages and small currents. 
This difference is quite marked. 

The effect of inductance in the circuit 
is very noticeable to the eye and ear. 
When the inductance is large, the are in 
the gap is much quieter but more per- 
sistent, and may continue as long as one 
second and then drop out. This delay in 
the suppression of the are probably repre- 
sents the period necessary to consume the 
energy stored in the magnetic field by the 
initial rush of current following the 
static discharge. This original discharge, 
having a very high current density, re- 
duces the resistance in the gaps to prac- 
tically zero, and for several alternations 
thereafter this resistance is probably in- 
creasing period by period. 

It is very difficult to compare the non- 
arcing power of similar gaps on different 
voltages, for of two circuits having the 
same power-factor, one running at double 
the voltage of the other, that having the 
higher voltage will have an inductance 
and resistance four times as great as the 
other. To have the same stored energy in 
both cases, the first circuit must have half 
the current of the second, but half the 
current means a different heating effect, 
so that the conditions of the two cases as 
regards current are not comparable. Of 
the two circuits of different voltages, that 
of the higher is more difficult to control, 
as far as its inductance is concerned, but 
on the other hand, if the total power of 
the generating apparatus be the same in 
the two cases, it will have a small current 
which means less heat in the arc. 

For a circuit of given voltage, it is 
readily seen that the addition of induc- 
tance to a non-inductive circuit contain- 
ing a series of air-gaps, such as is under 
discussion, has the effect, if the inductance 
be comparatively small, of increasing the 
severity of the conditions on the gaps, for 
although the current is slightly reduced, 
yet the stored energy as a whole is in- 
creased considerably on account of the 
great percentage of increase of the in- 
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ductance, but as more inductance is added 
the current is more and more rapidly de- 
creased, so that, although the inductance 
still increases a point is finally reached at 
which the stored energy, which depends 
on the square of the current, will be as a 
whole decreased by the addition of further 
inductance. When this point is reached, 
further increase of inductance renders the 
conditions on the gaps easier. 

4. Frequency—The frequency, at least 
between twenty-five and sixty cycles, is 
not very important in its effect on non- 
arcing power. The length of a single 
alternation is, of course, longer with the 
lower frequency, so that more heat units 
are produced by a given current before 
the zero point of the current arrives, but 
the time of duration of the period of 
small current also lasts longer with the 
lower alternations, giving a compensating 
effect. The stored energy, of course, does 
not depend on the frequency. Experiment 
shows that if anything the lower alterna- 
tions are the more severe on the lightning 
arrester. 

5. Phase of Electro-Motive Force at 
Time of Discharge—The phase of the 
electro-motive-force wave of the generator 
at the instant of static discharge is an 
extremely important condition, for when 
the discharge occurs with the generator 
electro-motive force nearly zero no arc 
will be formed in the gaps with any con- 
dition of inductance or capacity of gen- 
erator. There is, therefore, a certain por- 
tion of each alternation in which a dis- 
charge will be unable to start an arc; just 
how large a proportion of the alternation 
this will be depends upon the non-arcing 
power of the gaps. In a successful ar- 
rester this period must include the whole 
alternation. If discharges are passed at 
random without relation to the phase of 
the generator electro-motive force in mak- 
ing tests of non-arcing power it will be 
found that 25 to 50 or even 100 trials 
must be made to be certain of producing 
the severest condition. For this reason 
there will be a great variation in the ap- 
parent severity of the discharges of ar- 
resters of this type on actual lines, for 
lightning occurs at random, at different 
phases of the generator electro-motive 
force, causing a greater or less tendency 
of the are to follow; this will naturally 
cause a larger or smaller flash in the gaps. 

The chief conditions upon which the 
non-arcing power of a given series of air- 
gaps depends have been considered, and 
the powers and limitations of the arrange- 
ment pretty well outlined. It is evident 
that for very large plants the number of 
gaps necessary to secure satisfactory non- 
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arcing power will render the protective 
power of the arrester inadequate. This 
difficulty may be overcome by the use of 
series and shunt resistance in the mannor 
already described. 

SHUNT RESISTANCE. 

The effect of adding a resistance to 
shunt a portion of such a series of gaps as 
has just been discussed will next be con- 
sidered. If the addition of this shunt 
resistance is to better the conditions as 
regards suppressing the arc, then the pro- 
portion of parts must be such that without 
the shunt resistance the full number of 
gaps in the arrangement considered will 
fail to be non-arcing. In what follows, 
it will be assumed that the static discharge 
occurs at the phase most favorable for the 
continuance of the arc in the gaps. It will 
be readily seen that after the passage of 
the static spark the current which will 
flow through the shunted gaps, will, on 
account of their resistance, produce a cer- 
tain amount of voltage across the shunt 
resistance, which must, therefore, take a 
certain amount of current. This current 
will evidently be subtracted from the cur- 
rent in the shunt gaps. The decrease in 
the latter current increases the resistance 
in the shunted gaps, which throws more 
current into the shunt resistance, and so 
on. If, now, the current in the shunted 
gaps is only just sufficient to maintain 
an are when no shunt resistance is present, 
then the subtraction of a portion of this 
current will cause the are to drop out in 
the shunted gaps. This forces all the 
generator current to flow through the 
shunt resistance. All current, of course, 
flows through the series gaps and the 
series resistance. With the are suppressed 
in the shunted gaps, the shunt resistance 
will then reduce the strength of the cur- 
rent in the series gaps, and, if it be great 
enough, will render them non-arcing. The 
laws determining when the shunt resist- 
ance will be able to withdraw sufficient 
current to cause the arc to drop out in 
the shunted gaps have been determined as 
follows, the shunting power being meas- 
ured by the greatest number of ohms per 
shunted gap allowable in the shunt re- 
sistance : 

1. Number of Shunted Gaps—The 
amount of resistance which will allow the 
shunted gaps to be non-arcing is propor- 
tional to the number of these gaps. 

2. Short-Circuit Current—The number 
of ohms allowable per shunted gap is pro- 
portional approximately to the square of 
the current which flows through the 
shunted gaps immediately following the 
static discharge. The “ohms per gap ad- 
missible” do not fall, however, quite as 
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fast as the square of the current in- 
creases, so that doubling the current does 
not reduce the ohms per gap to quite one- 
quarter of its previous value. 
3. Power-Factor—The ohms per gap 
depend, to a slight extent, upon the 
power-factor of the current following the 
discharge through the shunted gaps, being 
creater with low power-factors. This is 
a fortunate circumstance, as circpits with 
low power-factors are the most severe on 
arresters, and the ability to use a large 
shunt resistance allows the current and 
stored energy to be very materially cut 
down as soon as the arc -drops out in the 
shunted gaps, which renders the series 
caps more easily non-arcing. 

|. Ratio of Series to Shunted Gaps— 
One very unexpected result is discovered, 
viz., that the ohms per shunted gap de- 
pend largely on the ratio between the 
number of the series and shunted gaps. 
if the series gaps greatly exceed the 
shunted in number, the shunting power 
of the shunt resistance is much reduced, 
and vice versa if the shunted gaps exceed 
ihe series gaps the shunting power is in- 
creased. The objection io using more 
shunted gaps than series gaps is that a 
reduction in the protective power in the 
arrester will result, since more voltage 
will be required to break down the shunted 
gaps and discharge the line than is re- 
quired to break down the series gaps. 

5. Frequency—The frequency has little 
effect in the shunting power between 
twenty-five and sixty cycles; if anything 
the lower alternations are the more severe. 
{t is fortunate that non-arcing power is 
nearly independent of frequency, as 
standard arresters may be designed for 
use upon circuits independent of fre- 
quency. 


METHOD OF DESIGN OF ARRESTER. 


With the above outline of the laws 
governing the shunting power of resist- 
ance, it is now possible to outline a 
method of designing an arrester which 
will be perfectly non-arcing under any 
conditions assumed. First, determine the 
current given on short-circuit by the sys- 
tem. In doing this, the following factors 
must be considered. 

a. Generator Field Reaction—As this 
is roughly proportional to the current, its 
effect will be the same as a resistance in 
series with the circuit and its equivalent 
ohms may be determined from the char- 
acteristics of the generator. 

b. Inductance and Resistance—The 
true inductance of the armature which 
must be separated from the field reaction, 
the effect of all synchronous apparatus, 
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which for the moment will act as a gen- 
erator, the resistance and inductance of 
the line, transformers and auxiliary ap- 
paratus must be determined. When all 
these characteristics are together con- 
sidered the approximate short-circuit cur- 
rent and the stored energy may be ap- 
proximated. 

A number of gaps which is able to with- 
hold the maximum normal line voltage 
with a suitable margin must then be 
chosen. If this number of gaps, unaided 
by resistance, is able to suppress the 
short-circuit current with the given 
amount of stored energy, the arrester 
may be considered complete. If such a 
series of gaps is not non-arcing with the 
given conditions, the number of gaps 
should be doubled and one-half of them 
shunted by resistance and a series resist- 
ance added. The total amount of resist- 
ance must be such as so to cut down the 
short-circuit current, that the series gaps 
will be non-arcing with the actual stored 
energy of the system. The largest possi- 
ble portion of this resistance should be 
shunted, consistent with the ohms per 
shunted gap being sufficiently low to have 
the shunt effective. The remaining part 
of the resistance will constitute the series 
resistance. It may thus be seen that the 
use of series and shunt resistance may be 
made to give the freest practicable dis- 
charge path for a given set of conditions, 
with the multi-gap type of arrester, and 
at the same time be non-arcing under all 
the given conditions. 


METHOD OF INVESTIGATION. 


A brief description will be given of the 
method of making the experiments from 
which the laws stated in this paper were 
determined. Tests have been made on a 
number of different generators, and at a 
number of different voltages. In each 
case the diagram of circuits was in effect 
like Fig. 3, except that in some cases rais- 
ing transformers were omitted. . 

A is the generator supplying current to 
the gaps; R the raising transformer some- 
times used to obtain the required voltage 
on the gaps. At D are the gaps to be 
tested; C and R are either inductance or 
resistance, or both, placed in the main 
circuit to control the short-circuit current 
or the stored energy. B, B, are small 
choke coils in main circuit. A, and A, 
condensers to ground. A,, B,, and A,, B,, 
form two single-pole static interrupters to 
protect the raising transformer from the 
static strains produced in sending sparks 
over the gaps. F is a fuse used to open 
the main circuit when the gaps fail to in- 
terrupt the arc. This fuse, which usually 
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consisted of one or more strands of No. 
23 German silver wire, in a long tube, was 
found to open the circuit easily under the 
worst Conditions tried. 

To obtain the exciting static spark, a 
high-tension transformer is used at S, 
with a ratio suitable for breaking down 
two gaps, L, and L,, which are so ad- 
justed that the discharge of the condenser 
H, resulting from their breakdown, was 
sufficient to force a discharge across the 
gaps at D. A resistance was used in series 
with the low-tension winding of this 
transformer to prevent any current from 
flowing from S through the gaps, etc., 
other than the charge of the condenser. 
The circuit of this transformer is closed 
on the low-tension side whenever a spark 
is desired by a swing switch with a long 
arm making momentary contact at G. 

The apparatus was so adjusted that for 
each swing of the switch a clear, single, 
purely static spark crossed the gaps 
at TD. 

In making the tests, a great many com- 
binations of inductance and _ resistance 
were used, and in each combination several 
numbers of gaps,and with each number of 
gaps from twenty-five to fifty sparks were 
passed, so that the phase of the wave most 
favorable for the arc’s holding was prac- 
tically certain to be tried. 

This sort of testing is very laborious, 
very slow and involves considerable risk 
to apparatus, and the results when ob- 
tained will always vary quite widely, even 
under apparently the same conditions—as 
would be expected from the nature of the 
phenomena. Therefore, it must not be 
expected that the relations that have been 
described will hold with anything like the 
accuracy of many electrical relations. 
They should be considered rather general 
laws from which individual tests will vary 
im one direction or the other, more or less, 
on account of ever-changing secondary 
conditions. 

In the use of series resistance in light- 
ning arresters, there is a great temptation 
to limit the short conduit current to an 
unsafe degree, as this reduces very much 
the difficulty of constructing a non-arcing 
arrester. Prevention of an arc is in itself 
a comparatively easy matter, but to secure 
good protection at the same time, the short- 
circuit and the are through the gaps can 
not be strictly prevented but must be al- 
lowed to occur and then be suppressed. 
This is the difficult problem. The use of 
shunt and series resistance furnishes a 
means of reducing very materially the ob- 
stacle offered by series resistance to per- 
fectly free discharge. Any further steps 
in the same direction should be welcomed. 
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A METHOD OF COMPOUNDING ALTER- 
NATING-CURRENT GENERATORS AND 
MOTORS, DIRECT-CURRENT GENERA- 
TORS, SYNCHRONOUS MOTOR - GEN- 
ERATORS AND SYNCHRONOUS CON- 
VERTERS.* 


BY FRANK GEORGE BAUM. 


The weakest element in the regulation 
of an alternating-current system is usu- 
ally the generator. Makers of engine and 
water-wheel governors are able to keep 
the variations in speed in the machines 
which they send out much lower than 
builders of alternating-current generators 
are able to keep the variations in voltage. 
The time is past when the man who is 
selling a generator points with pride to 
the fact that the machine may be short- 
circuited with little increase over nominal 
current. The argument that compound- 
ing of alternating-current generators is 
not necessary because load changes are 
not rapid, does not hold, as the fluctua- 
tion of voltage of ten per cent or more in 
some stations testifies. Working an alter- 
nating-current station without compound- 
ing is equivalent to operating a direct-cur- 
rent station with shunt-wound generators. 
When induction motors are to be operated, 
as is usually the case, the conditions are 
worse. No electrical engineer would in- 
stall shunt-wound direct-current gener- 
ators, even if the load changes are not 
rapid, and the only reason for not install- 
ing compounded generators is that there 
is at present no method by which the 
compounding may be produced for large 
stations. There are methods of com- 
pounding single machines which are more 
or less successful, but no method, I be- 
lieve, for large stations, which gives re- 
sults that can be compared with those 
obtained by compounding direct-current 
generators. 

The following method of compounding 
alternating-current generators for any 
load and any power-factor, so that we get 
results equal to those cbtained by com- 
pounding direct-current generators will, 
I believe, commend itself to electrical en- 
gineers. In some respects, the method is 
simpler than in the case of direct-current 
generators, as will be shown. 

Fig. 1 shows the connections of the 
“compensator,” as it may be called. G is 
the generator, which, for the purpose of 
explanation, may be considered a two- 
pole machine. From its shaft is driven 
the armature aa’, having field poles A A’. 
The armature winding may be considered 
a single turn of wire, as shown. One end 
of the armature wire goes to a solid ring 





*A paper presented at the nineteenth annual conven- 
tion of the American Institute of Electrical Engineers, 
Great Barrington, Mass., June 18 to 21, 1902. 
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and the other end to a ring broken, as 
shown, but the two parts are metallically 
connected. It is to be noticed particu- 
larly that there is no commutation, the 
same armature wire being always con- 
nected to the same brush. Brushes are 
placed on these rings, as shown, the brush 
on the broken ring being in the centre 
of one pole. The metallic segments of the 
broken ring cover about ninety electrical 
degrees. 

If the field A A’ were excited by a 
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EXCITER 
Fic. 1.—SHowine PossipLE CONNECTIONS OF 
COMPENSATOR. 
direct current we would get at the brushes, 
parts of an alternating wave, a part of 
each wave being cut out owing to the fact 
that the ring is divided. If we excite 
A A’ by a sinusoidal alternating current 
in synchronism with the rotation of the 
armature aa’, we get waves of electro- 
motive force at the brushes of different 
forms, depending on the position of the 
armature coil when the current passes 
through its maximum value. For ex- 
ample, if the armature coil passes the 
position shown when the current in the 
field coil is a maximum, it will be evident 
that we get a rectified potential at the 
brushes b b. We really cut off the top of 
the wave and thus get a potential at bb 
which may be measured by an ordinary 
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Figs. 2 AND 3.—SHOWING METHOD OF OBTAINING 
A RECTIFIED POTENTIAL, AND TRACE OF OSCIL- 
LOGRAPH RECORD FOR SECOND PosITION. 








direct-current voltmeter. If the current 
in the field passes through zero when the 
armature coil passes the position shown, 
then we get no rectified potential. 

What really occurs for the different 
positions may be explained with reference 
to Fig. 2. The sine wave is the wave of 
current from the alternator, and may also 
represent the wave of magnetism in the 
compensator poles A A’. The lines 1, 2, 
ete., represent the metallic segments for 
different positions of the armature coil 


Vol. 40—No. 26 


with respect to the wave of magnetism. 
If the current is passing through zero 
when the coil is in the position shown in 
Fig. 1, then we cut off the part of the 
wave under the line 1, and hence get an 
alternating potential. There will also be 
an alternating electro-motive force due to 
the transformer action, but no account 
need be taken of this. Now, suppose the 
current lags behind this position. This 
is equivalent to a motion ahead of the 
metallic segment with respect to the wave 
of current. For the position 2 of the me- 
tallic segment, we would cut off that part 
of the wave under the line 2. Fig. 3 
shows a trace of the electro-motive-force 
wave for the second position in Fig. 2. 
This record was taken with a Blondel 
band oscillograph. As the current lags 
more and more, we pass through the posi- 
tions 1, 2, 3, 4 to 5, for a lag of ninety 
degrees, which gives us maximum recti- 
fied potential. If the current leads, there 
is a relative motion between the wave of 
magnetism and the metallic segment in 
the opposite direction. For ninety de- 
grees lead we get the position 5’, giving 
us a reading equal and opposite to that 
obtained for the position 5. 

Fig. 4 shows a curve between the voltage 
read by a direct-current voltmeter across 
bb and the angle of lag of current (the 
zero angle does not correspond to a non- 
inductive current run from the generator, 
but corresponds to the position 1 of the 
metallic segment in Fig. 2), the current 
in the field of the compensator being con- 
stant. The form of the rectified voltage 
curve may be changed very easily by vary- 
ing the arc of metallic segment. It will 
be seen that the curve in Fig. 4 is very 
similar to that shown in Fig. 5, which 
shows the regulation of a generator de- 
livering constant current, but at different 
power-factors. By the regulation is meant 
the percentage by which the generated 
pressure must exceed the terminal press- 
ure. We get this same kind of a curve 
for the regulation of a transmission line. 
If it were possible, now, to add to the ex- 
citation of the generator, amounts pro- 
portional to the ordinates in Fig. 5, we 
would obtain a generator which would 
regulate on any load and any power-factor 
from ninety degrees lead to ninety de- 
grees lag. The field poles A A’ may be 
rotated with respect to the armature so 
that when the alternator is working on a 
constant load, the different voltages 
across b b, shown by the curve in Fig. 4, 
may be obtained. Now, we set the poles 
AA’ with respect to the poles of the 
alternator, when the alternator is working 
on a non-inductive load, to correspond 
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about to position 2 for the metallic seg- 
ment in Fig. 2. That is, we work approxi- 
mately as many degrees to the right of the 
zero point in Fig. 4 as the current lags 
through the generator. This point may be 
easily found with a direct-current volt- 
meter across bb, as we merely rotate the 
(eld until a certain fraction of the maxi- 
mum voltage is obtained. This setting 
takes but a moment and may be made 
while the alternator and compensator are 
running. 

This voltage, now, may be added to the 
alternator in several ways. If, then, the 
current delivered lags behind the terminal 
pressure of the generator, the potential 
added will increase according to the curve 
in Fig. 4. If the current leads, the volt- 
age added will decrease, pass through 
zero and then increase in the negative 
direction. 

The rectified potential may be added 
in series with the exciter field, as shown 
in Fig. 1. This method gives very good 
results. It is found that loads of any 
character may be added to the machine 
without disturbing the voltage. The gen- 
erator may also be over-compounded to 
maintain constant potential at some point 
on the line. 

There are some objections, however, to 
this arrangement, because it is not “fool 
proof.” The arrangement shown dia- 
grammatically in Fig. 6 has therefore been 
adopted. As shown, the rectified poten- 
tial is used to excite a small direct-cur- 
rent generator of 100 to 500 watts ca- 
pacity, and the armature of the direct- 
current machine connected in series with 
the series winding on the exciter. The 
direct current is large, so that only a few 
turns are needed on the exciter. These 
may be easily threaded on by hand, if 
there is not already a series winding on 
the exciter, so that no new exciter is 
needed. The percentage compounding 
may be changed simply by turning the 
rheostat handle in the armature circuit 
of the compensator. The compensator has 
four poles and is driven in synchronism 
by a gearing on the generator shaft. Fig. 
? shows the general arrangement of the 
compensator. The compensator set. being 
small, it is a simple matter to add the 
compensator to any generator. 

This method may be applied to com- 
pounding alternators operating in paral- 
lel, whether the generators have separate 
exciters or are all excited from the same 
exciter. When there is a separate exciter 
for each machine, the compensator may 
be applied to each generator, or a single 
compensator may be put on one generator 
and the current from the direct-current 
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side carried around each exciter field. 
The station would then, of course, be com- 
pounded only when the generator to which 
the compensator was connected were run- 
ning. The entire station may be com- 
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Fie. 4.—CuURVE OF RECTIFIED VOLTAGE OF 
COMPENSATOR, WITH CONSTANT FIELD CurR- 
RENT AND VARIABLE ANGLE. 


om 


pounded by a single compensator set 
where all generators are excited from the 
same exciter. In this case, the current for 
the field of compensator would be taken 
from the bus-bars. 

Since we must supply only a fraction 
of the exciting energy of the exciter, the 
compensator set of 500 watts capacity is 
large enough to compound a 10,000- 
kilowatt station. 





Fig. 5.—REGULATION OF GENERATOR ON CON- 
STANT ARMATURE CURRENT AND VARIABLE 
PowER-Factor. 

It will be seen that this method of com- 
pounding is in some respects simpler than 
the present method of compounding di- 
rect-current machines. The following are 
some of its advantages: 

1. Generators have a single winding. 

2. No equalizer bus-bars, switches, etc., 
are necessary. 

3. No adjustment of low-resistance 
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shunts is necessary to make machines 
take their proper share cf load. 

4. When the generators are over-com- 
pounded, there is no drop in voltage when 
a fresh machine is added. 

5. Percentage compounding may be 
changed instantly by turning a rheostat 
handle. 

6. The cost of compounding a large 
station will be less than compounding 
the same number and capacity of direct- 
current generators. 

?. Owing to the absence of equalizer 
switches, the operation of the station is 
simpler. 


COMPOUNDING SYNCHRONOUS MOTORS. 


At the present time there is no method 
of compounding the excitation of syn- 
chronous motors other than those driving 
direct-current generators. The method 
given for compounding alternating-cur- 
rent generators may be used to compound 
the excitation of alternating-current 
motors. This removes one serious objec- 
tion to the use of synchronous motors on 
transmission lines for other purposes than 
for Operating direct-current machines. 


COMPOUNDING DIRECT-CURRENT 
GENERATORS. 


The method given for compounding 
alternating-current generators is compar- 
able with the method of compounding 
direct-current generators shown in Fig. 8. 
Here we excite all the direct-current gen- 
erators by one exciter and compound this 
exciter with the load current from the 
generators. This does away with the 
series winding on each machine, as well 
as all equalizer connections and switches. 
We are not bothered with the troublesome 
problem of adjusting 2 number of low- 
resistance shunts in such a way that all 
machines will take their proper share of 
load. Except for the addition of the ex- 
citer, the operation of the station is very 
much simplified. To provide against the 
possibility of an injury to the exciter 
and the consequent disabling of the entire 
station, the generator fields should be pro- 
vided with double-throw switches, so that 
in case of injury to the exciter the gener- 
ators could be temporarily operated as 
shunt-wound machines. Shunts 1, 2, 3, 
ete., with switches, may be put on the 
exciter series field, so that the compound- 
ing may be made to suit the number of 
generators running, or to vary the com- 
pounding when desired. When the gen- 
erators are over-compounded, there will 
not be a drop of line potential when a 
fresh machine is added, as is the case in 
the method of compounding each gen- 
erator. Where there are a number of 
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large generators in a station, this method 
of compounding seems to be cheaper and 
simpler in nearly every way than that com- 
monly used. 

COMPOUNDING SYNCHRONOUS MOTOR-GEN- 
ERATORS AND SYNCHRONOUS 
CONVERTERS. 

The above mention of compounding the 
exciter has been very successfully used to 
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Fic. 6.—SHowinG CONNECTIONS OF COMPENSA- 
TOR USED IN PRACTICE. 


compound the excitation of three motor- 
generator sets operating on a street rail- 
way load at the end of a 150-mile trans- 
mission line. The arrangement is shown 
in Fig. 9 for a single set. All the syn- 
chronous motors were, of course, excited 
from the same exciter. No new exciter 
was needed, as the motors were already 
excited by a compound-wound exciter. All 
that was necessary to apply the method 
was to shunt part of the current from the 
direct-current side around the exciter 
series coil. This varies the excitation of 
the motor so that changes of load have 
little effect on the line potential at the 
motor terminals. Before the synchronous 
motors were compounded, lights could not 
be operated on account of the excessive 
variations of potential. 

Since a separate exciter is generally 
used for this kind of work, this method 
is very much cheaper and simpler than 
carrying a series winding around the field 
poles of each motor. This method may 
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also be applied to compounding syn- 
chronous converters. 


COMPOUNDING TRANSMISSION SYSTEMS. 


In applying these methods of com- 
pounding to the most general case of a 
transmission system with a long trunk 
line with several branch lines, the gen- 


ELECTRICAL REVIEW 


erators would be compounded for the 
centre of distribution and the synchronous 
motors on each branch line compounded 
also with respect to the centre of distriba- 
tion. 

It is well known that poor regulation 
is usually the besetting sin of many long- 
distance transmission systems, and very 
often the only solution of the problem of 
getting rid of a large percentage of the 
power generated is to restrict the motion 
of the recording voltmeter needles so as 
to impress possible customers more favor- 
ably. Systems are in operation where 
there is a variation in voltage of ten per 
cent, and very often when synchronous 
motors operating on the line get to surg- 
ing, owing to the bad regulation, there 
will be a drop or rise of perhaps twenty 
per cent. Such a system for a mixed load 
of lights and power must in the end be 
displaced by something better. On long- 
distance transmission systems, where the 
generator capacity is large compared with 
the load changes which are likely to occur, 
the pressure at the power-house may re- 
main fairly constant and yet vary ten per 
cent at the receiver. 
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GENERATORS. 





Fig. 10 and Fig. 11 bring out in a 
striking way the effect cf changes of load 
and especially of changes of power-factor 
on the regulation of the line. Fig. 10 
represents a fifteen-mile, 60 p. p.s., three- 
phase transmission system, with 10,000 
volts between neutral and line wire. The 
power transmitted is 3,000 kilowatts at 
full load, with a copper loss of eight per 
cent, including step-up and step-down 
transformers. oa is the receiver pressure, 
the point O not being shown. The press- 
ure consumed over the line by the power 
component of current is measured along 
ac and the pressure consumed by the 
wattless current is measured at right 
angles to ac, to the right of ac for lag- 
ging currents, to the left for leading, ac, 
which represents full load, has been di- 
vided into ten equal parts, corresponding 
to .1, .2, ete., of full load. Through 
points marked .1, .2, etc., lines have been 
drawn at right angles toac. Radial lines 
making angles corresponding to cos 6 = 
.95, cos 6 = .9, ete., for entrain and 
leading currents, have been drawn from a. 
Circular arcs, with the point a@ as centre, 
have also been drawn through points along 
ac marked .1, .2, etc. The regulation for 
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any load and any power-factor may be de- 
termined from the figure. For example, 
find the regulation at .9 full load at .8 
power-factor: Go along ac toc = .0. 
then along c’ g’ to the intersection with 
the line cos@=.8. The regulation is 
seen to be about twenty-one and one-half 
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Fic. 9.—CoMPOUNDING MoTor-GENERATOR Ex- 
CITER, COMPOUNDED BY LOAD CURRENT’. 
per cent. For .9 full-load current, and 
the same power-factor, the regulation is 
seventeen per cent, as shown by the 

point h. 

Fig. 11 shows the regulation of a 150- 
mile, 60 p. p.s., three-phase transmission 
system with 30,000 volts between neutra! 
and outside. The power transmitted is 
9,000 kilowatts, with a line loss of ten 
per cent, including step-up and step-down 
transformers. The triangle kla shows 
the rise in pressure over the line due to 
the charging current. The regulation of 
the ‘line for any load and any power- 
factor is shown. 

As an example, find Eo for 0.8 load 
at 0.725 power-factor. Follow ac to 
point c” (marked .8), then follow c” g” 
to point of intersection of c” g” with line 
marked cos 6 = 0.725, The point is on 
the circle 12,200. This is the value of 
Ko (twenty-two per cent above E). Lag- 
ging current assumed in example for lead- 
ing current E ois given by p ¢ g.) 

An intelligent application of the meth- 
ods here given will, it is believed, even in 
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Fie. 10.—REGULATION OF TRANSMISSION 
SystEM. 
the worst case, give us a system with very 
satisfactory regulation. 

I wish to thank Mr. Frank Adams, 
superintendent of the Stockton Gas and 
Electric Company, for allowing me the 
privilege of making the preliminary tests 
on the compensator in the company’s 
station. 

Stanford University, Cal., April, 1902. 
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Annual Convention of the Associa- 
tion of Railway Telegraph 
Superintendents. 

Righty-five delegates representing the 
chief railroads of the country and coming, 
East, from New York, Boston, Philadel- 
phia and Baltimore, to Denver, West, 
vathered at the Stratford Hotel, Chicago, 
‘rom June 18 to June 20. While the as- 
sociation is now in its twentieth year, this 
is the first occasion since it was founded 
in Chicago that the annual meeting has 
been held in this city. 

The extent to which the telephone is 
taking the place of the telegraph instru- 
ment in railway service was the main sub- 
ject of discussion. Already train orders 
are being handled by telephone on several 
of the roads. 

The first business done was the election 
of officers. J. H. Jacoby, Lehigh Valley, 
is the new president; W. J. Holton, Chi- 
cago and Western Indiana, vice-president, 
and P. W. Drew, of the Wisconsin Cen- 
tral, succeeds himself .as secretary and 
treasurer. 

Mr. W. J. Holton read a paper on “The 
Use of Typewriters for Taking Train 
Orders,” followed by general discussion. 

Thursday morning Mr. Benson Bid- 
well, of Grand Rapids, Mich., to whom is 
given credit for perfecting the means 
of telegraphing and telephoning from 
moving trains, presented a paper, entitled 
“Telephones and the Telegraph,” dealing 
very thoroughly with the subject. Mr. 
Bidwell contended that while it was pos- 
sible to establish telephone and telegraph 
connections from a moving trolley car, no 
such a system had yet been found prac- 
ticable on the ordinary railroad. There- 
fore, he made the suggestion that com- 
munication with moving trains could be 
made if a trolley wire or third rail were 
placed alongside the tracks. The discus- 
sion that followed was a lively one, several 
of the members claiming that if prac- 
ticable and generally adopted, there would 
be a revolution in telephony and teleg- 
raphy which as a discovery would only 
take second place to wireless telegraphy 
as employed on the Atlantic liners. 
Various plans for solving the problem 
were talked over, and finally President 
J. H. Jacoby was given authority to ap- 
point a committee to make a test. 

On the closing day of the meeting Mr. 
B. C. Green, of St. Paul, superintendent 
telegraph department of North Pacific, 
gave an elaborate explanation of his sys- 
tem of using simultaneously telegraph 
wires for telephone purposes. This was 
followed by considerable discussion. 

Mr. J. J. Nate, of the Stromberg-Carl- 
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son Company, Chicago, manufacturer of 
telephone apparatus, gave a short address 
on “The Increased Use of Telephones by 
the Railroads,” accentuating the act that 
the telephone operator had far greater op- 
portunity to demonstrate his abilities 
than the telegraph operator, and conse- 
quently better chance of promotion. 

To the executive committee was left the 
choice of next meeting place, but it ap- 
pears to be understood that the annual 
convention of the Railway Telegraph 
Superintendents will take place at New 
Orleans in May, 1903. 

By the invitation of the Stromberg- 
Carlson Company a number of the dele- 
gates visited the establishment on Jackson 
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Fic. 11.—REGULATION OF 150-MILE TRANS- 
MISSION LINE. 


Boulevard. Messrs. Nate and Knight 
took the visitors all through the plant 
and all were pleasantly entertained. 
Later the committee Chairman Jacoby 
had been authorized to appoint the pre- 
ceding day in connection with Mr. Bid- 
well’s suggested plan made a practical 
test with a moving train at Kensington 
from the main offices of the Illinois Cen- 
tral Railroad. It was in every way suc- 
cessful and a fitting close to a very suc- 
cessful convention. 


The Irregularity Factor on Engines. 


The modern electrical industry makes 
heavy demands on engines intended for 
alternating driving, this more particu- 
larly for reference to governing and a cer- 
tain minimum of irregularity without 
which, according to present ideas, a satis- 
factory supply can not be maintained. 
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The irregularity of the engines introduces 
a highly disturbing element into the plant, 
and the electrician is inclined to suggest 
that the irregularity is not within the 
specification, while the engine builder en- 
deavors to prove by calculation that the 
machine entirely complies with the re- 
quirements. Every engine in which a re- 
ciprocating motion is converted into a 
rotary one shows, as is well known, on 
account of the differences of perpendicu- 
lar pressure, an irregular rotary motion, 
and in consequence of this, even when the 
engine is running at a perfectly constant 
number of revolutions, shows varying 
angular velocities within a single revolu- 
tion. These usually repeat themselves in 
the same way periodically every revolu- 
tion. These variations usually arise 
without anything having altered in the 
governor or fittings of the machine. The 
cause of this is partly to be looked for in 
the irregularity of the engine itself, 
through which parts capable of getting 
up a swing, like flywheels with flexible 
shafts and spiders in combination with 
the elastic volume of steam in the cylin- 
ders are set into resonant vibration, and 
as these will usually coincide with other 
periodic times, a combined motion is pro- 
duced.—The Electrical Review (London), 
May 30. 


The American Electrochemical 
Society. 


The American Electrochemical Society 
will hold its second general meeting at 
Niagara Falls, N. Y., beginning Monday, 
September 15, and extending to Wednes- 
day, September 17, and possibly to Sep- 
tember 18. The local committee will pro- 
vide interesting excursions and exhibits 
of the local electrochemical industries 
which will be an important feature of the 
meeting. A number of excellent papers 
are already promised, and the prospects 
are that the meeting will be even more 
successful than the splendidly attended 
inaugural meeting at Philadelphia. En- 
tertainment will be provided for ladies, 
and it is expected that quite a number 
will attend. The secretary is desirous of 
issuing the programme not later than 
August 15, and to this end those members 
who wish to contribute papers at this 
meeting are urged to notify him at the 
earliest possible moment. 








With Pleasure. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 

It is with pleasure that I send you my 
check for the Etectrican Review for 
this year. 

CHarLes H. WATERMAN. 
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Electrical 
Patents 


Ernest Gonzenbach, of Wheaton, 
has just patented a novel cable ter- 
The object of the invention is to 
provide a construction of cable terminals 
which is simple and efficient and wherein 
leakage of current is efficiently 
guarded against. The illustration is a 
longitudinal section of a cable-terminal 
construction embodying the principles of 
the invention. Heretofore the difficulty 
of efficiently insulating the ends of cable 
or other conductors carrying heavy cur- 
rents in order to prevent leakage of cur- 
rent has given rise to much trouble in the 
practical use of such cables or conductors. 
This is especially true in the case of lead- 
covered cables or conductors. Leakage of 
current invariably causes electrolytic ac- 
tion of the lead, gradually wearing 
through and exposing the paper or rubber 
or other insulating covering of the cable. 
This is a difficulty which has been en- 
countered in practice to an annoying ex- 
tent even on cables having their ends or 
terminals in covered or unexposed places, 
and in the case of cables which are re- 
quired to terminate in the open it has been 
almost impossible to overcome this 
trouble. It is the Special purpose of the 
present invention to provide a construc- 
tion of cable terminal wherein in a most 
simple and efficient manner the difficulties 
noted are avoided. In the accompanying 
drawing, illustrating a construction em- 
bodying a practical application of the in- 
vention, A designates a casting of bronze 
or other suitable material arranged in sub- 
stantially a bell shape and provided with 
an interior pocket adapted to receive 
therein the exposed end B of the cable or 
other conductor, the internal diameter of 
the recess of casting A being just sufficient 
to enable the exposed end B of the cable 
or conductor to be received therein. C 
designates the lead covering which encases 
or encloses the insulating covering D, sur- 
rounding the cable. The end of the lead 
sheathing or covering C extends into the 
bell-shaped portion E of the casting A. 
An insulating bushing F is interposed be- 
tween the exterior surface of the lead 
casing or sheathing C and the interior sur- 
face of the bell-shaped portion E of the 
casting, and an exteriorly tapered sleeve 
G is interposed or driven in between the 
insulating bushing and the lead cable cov- 
ering or sheathing. If desired, a sheet of 
fibre (H) may be interposed between the 
tapered sleeve G and the lead sheathing 
or casing. This, however, is immaterial 
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and unimportant and, if desired, may be 
omitted. The casting A is provided with 
suitable openings J, through which in- 
sulating material may be poured into the 
cavity K. The wedge or tapered sleeve G 
may be of wood, bronze or other suitable 
material. In assembling the parts the 
casting A is heated. The exposed end B 
of the cable is then inserted into its seat 
in the casing and soldered or otherwise 
fixed therein, if desired or necessary, and 
while the casting A is still warm. The 
insulating bushing F is then slipped into 
place, and the tapered sleeve G, either 
with or without the fibre lining H, is then 
driven tightly into place between the 
bushing and the covering or sheathing of 
the cable. In cooling, the casting A will 
shrink over the parts thus assembled, 
thereby forming a tight and compact joint. 
The cavity K is then filled with a suitable 
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Novet CABLE TERMINAL. 


insulating compound of any desirable 
kind through the holes J provided for 
that purpose. The construction above 
described provides a most simple and effi- 
cient cable terminal, in which provision 
is made against possibility of leakage of 
current and consequent electrolytic action. 

Mr. Daniel McFarlan Moore, of New- 
ark, N. J., has invented a novel electric 
lighting system, involving as one of the 
constituents thereof light produced by 
means of electric energy supplied to the 
terminals of a gaseous column or body 
contained in a translucent receptacle. The 
object of the invention is to avoid the use 
of electric conductors for distributing the 
electrical energy to the lamps or light- 
giving portions of the system, and to 
thereby permit the illumination of build- 
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ings and contained areas without the 
presence of conducting wires or circuits 
of copper distributed through the build- 
ing or the rooms. Briefly stated, the in- 
vention may be said to consist in distrib- 
uting or running a translucent tube or re- 
ceptacle over the areas, spaces or rooms 
to be lighted, the terminals of the tube 
being brought to the source of energy out- 
side of the areas or spaces or in a loca- 
tion where the terminals may be suitably 
protected against danger of contact or 
accidental interference, the tube contain- 
ing a gas which is of such character or 
degree or rarefaction that by the applica- 
tion of electric energy or current to the 
terminals of the tube it will be rendered 
luminous by the transfer of the energy 
from one terminal or electrode to the 
other. In the practical installation of the 
system the translucent tube of glass could 
be built up in situ in the position it is to 
occupy while in use, or could otherwise be 
distributed as a tube of glass over the 
spaces to be illuminated, and its ter- 
minals, which are provided with the suit- 
able energy transferring electrodes or 
caps, would be brought to a protecting 
cabinet or wall pocket in which they 
would be connected to the two poles of the 
energy-supplying devices, which latter 
might be mains or wires leading direct 
from the primary generator of electro- 
motive force or might be terminals of a 
suitable transformer adapted to give the 
required voltage at its secondary. In 
practice, and for the preferred form or 
character of the lamp alternating electric 
currents of greater or less voltage arc 
utilized as found désirable. For illumi- 
nating the interior of a dwelling or struc- 
ture the portions of the glass tubing 
which contain the luminous column from 
which the effective illumination is ob- 
tained could be distributed in any desired 
way throughout the whole interior of the 
dwelling or structure, as one or more 
tubes with the conducting caps or ter- 
minals thereof brought from within the 
illuminated spaces or areas to an exterior 
cabinet or receptacle, where its conducting 
caps would be located out of harm’s way 
and in immediate connection with the 
source of energy, or, if desired, the energy 
might be carried into the building and 
suitable transforming devices located in 
sealed wall pockets within the same, the 
terminals of the tube being located in the 
same manner in the pocket, while the 
luminous portion of the tube would extend 
over or through the areas to be lighted, 
being distributed in any desired form or 
manner therethrough. While the inven- 
tion may be carried out with any form of 
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lamp having the characteristics above de- 
- scribed—to wit, a translucent receptacle 
and energy-supplying electrodes at the 
terminals or near the terminals of the 
luminous columns—it is preferable to 
use for the purpose a form of lamp pre- 
viously devised by the inventor and con- 
sisting, essentially, of a translucent tube 
whose conducting terminals or electrodes 
are caps or sheets of graphite attached 
closely to the exterior of the tube and 
transferring their energy by electrostatic 
action to the contents of the tube itself. 
\mong the advantages attained by this 
system of electric lighting are the follow- 
ing: First, the complete absence of fire 
risk, even when the lamp is operated by 
high voltages, since it is not necessary to 
have any metallic conductors within the 
areas or spaces where danger from fire 
inay exist; second, great economy in in- 
stallation and in efficiency or consumption 
of power, owing to the fact that the num- 
ber of electric fixtures required for hold- 
ing and supplying energy to the terminals 
of the tube is reduced to a minimum, thus 
decreasing the cost for fixtures alone, also 
to the fact that the proportion of cap to 
length of luminous column is very greatly 
reduced. The advantages of the inven- 
tion so far as concerns the latter feature 
will be obvious from the following con- 
sideration: In tube-lighting as_hereto- 
fore practised by tubes have been em- 
ployed, which at a maximum would be, 
say, from seven to eight feet long, that 
being the largest size which could be man- 
ufactured, manipulated and installed with 
convenience. With the tubes of such 
length and employed in sufficient num- 
bers to illuminate a space of any con- 
siderable size a large number of fixtures 
would be employed, and moreover, the 
conducting cap placed upon the tube, if 
of length sufficient to transfer the proper 
amount of energy and to secure the de- 
sired. density of light, would very largely 
obscure the actual light-giving column, 
so that almost half of the total length of 
the tube might be non-luminous. More- 
over, the case of lamps having ex- 
terior conducting caps or terminals the 
total resistance of the lamp is made up of 
two elements, namely, the resistance at 
the caps and the resistance of the gas it- 
self. The resistance at the caps is very 
large and prevents the tubes from having 
a high efficiency, because this resistance is 
non-luminous. In the present invention 
this element of resistance becomes a factor 
of less importance, because a greater value 
is given to the other factor, namely, the 
resistance of the luminous column, which 
is the efficient energy-consuming portion 
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of the lamp, because it produces the light. 
Mr. Moore has obtained several patents 
on this system and also on the various 
elements going to make up the same. 
One of these patents covers the lamp 
per se. The tubes as first constructed, 
had conducting caps or terminals on their 
ends that were made of carbon or metal 
and completely surrounded these ends. 
These caps being opaque, completely shut 
off the emission of light, and in this re- 
spect were objectionable. He has im- 
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Nove. System or ELEcTRIC LIGHTING. 
proved the construction, however, by form- 
ing the caps so that they extend only 
partially around the tubing, thus leaving 
the opposite portions of clear glass. 
Further than this, the carbon served to 
absorb a considerable portion of the light, 
and this objection is also overcome by in- 
terposing a reflecting surface between the 
same and the glass wall. The reflecting 
surface is formed of a mixture of zinc 
sulphite and zine carbonate mixed with 
water and silicate of soda. It is painted 
upon the glass, and after being thoroughly 
dried the carbon is placed upon the same 
in the form of paste. The reason for em- 
ploying the above mixture is that it will 
not discolor with heat, and at the same 

time will adhere to the glass. 
The American Electric Telephone Com- 





Nove. Form or LIGHTNING ARRESTER. 


pany, of Chicago, Ill., has purchased a 
patent on a novel form of lightning ar- 
rester invented by Mr. Ernest E. Yaxley, 
also of Chicago, the device being es- 
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pecially designed for use in protecting the 
instruments of a subscriber’s »telephone 
set. A suitable base block is employed, 
upon the upper face of which are 
mounted three standards having on their 
upper ends binding-posts, the outer bind- 
ing-posts receiving the line wire, and the 
intermediate post being grounded. These 
posts have at intermediate portions, col- 
lars, the openings through which are in 
alignment, and in these collars are ar- 
ranged carbon pencil sections that are also 
aligned. The sections are placed with 
their ends spaced a slight distance apart 
and are held in position by means of 
suitable set screws passing through the 
collars. In the normal operation of a 
telephone apparatus the currents on the 
line wire pass from the incoming binding- 
post through the instrument to the out- 
going binding-post, as the air-spaces be- 
tween the carbon sections present a rela- 
tively higher resistance than the resist- 
ance of the instrument itself. When, 
however, a disruptive lightning discharge 
of an extremely high potential encroaches 
upon the line it tends to seek the nearest 
groupd, and therefore passes from the line 
and binding-post into one of the carbon 
sections and disruptively discharges from 
the line carbon section to the carbon sec- 
tion held in the ground binding-post, and 
from thence to the ground or earth. When 
metal is employed, the tendency of the 
repeated disruptive discharges is to form 
papillae between the presented metal ends 
of the arrester, and thus establish a per- 
manent path between the sections and 
short-circuit the telephone instrument. In 
the improved form of arrester by employ- 
ing carbon sections, which is relatively a 
highly refractory material, this tendency 
to form a short-circuiting path is 
diminished, and should the _ short- 
cireuiting path form between the 
ends of the carbon sections it is evi- 
dent that the air-spaces may be restored 
by conveniently cleaning the presented 
end surfaces of the carbon sections. This 
may be done by means of paper or any 
other substance inserted between the car- 
bon ends. Further, it often becomes neces- 
sary during the continuance of a severe 
electrical storm to establish a permanent 


short-circuiting path to earth between the 
two binding-posts of the instrument, thus 
short-circuiting the instrument and tak- 
ing it entirely out of the telephone cir- 
cuit. This may readily be accomplished 
with the apparatus by loosening the set 
screws and pressing the two outer carbon 
sections intimately into contact with the 
intermediate ground carbon section and 
then setting up the set screws, rigidly 
holding the outer sections in such in- 
timate contact. 
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Reviews of Current Engineering and 
Scientific Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Some Notes on Polyphase Machinery. 

In this paper the author presents some 
notes bearing on the construction and 
operation of polyphase machinery of 
standard types, a discussion of the latest 
developments in this branch of electrical 
engineering, such as the compounding of 
generators and the question of syn- 
chronous generators, and other special 
machinery. At the same time an endeavor 
has been made to render the paper inter- 
esting by giving full structural details of 
certain modern plants of standard design 
with which the author is acquainted.— 
Engineering (London), June 6. 

# 
A Selenium Telautograph. 

A new instrument for the reproduction 
of images at a distance has been devised 
and tested by A. Korn. This is based upon 
the sensitiveness of vacuum discharges at 
an exhaustion of 0.2 to 2 millimetres to 
slight changes in the resistance of the cir- 
cuit, and the external photochemical 
activity of the rays proceeding from the 
discharge tube. The picture to be trans- 
mitted is divided up into small sections, 
each of which is projected in turn upon 
a selenium cell. At the receiver end a 
sensitive plate is made to move past an 
aperture, transmitting the X-rays at a 
rate corresponding to the motion of the 
original picture at the sending end. The 
variations in the current produce a varia- 
tion in the size of a spark-gap, which in 
turn produces a corresponding variation 
in the actinic intensity of the vacuum 
tube. The greater the deflection of the 
galvanometer, owing to the elimination 
and consequent lowering of the resistance 
of the selenium cell, the more does a 
brass needle approach a fixed needle repre- 
senting the other electrode. One of the 
electrodes of the vacuum tube is attached 
to a fixed needle, while the other electrode 
is put to earth and the movable needle is 
connected with one of the poles of the 
secondary coil of a Tesla apparatus. The 
second pole of the Tesla coil is connected 
with a large capacity.—Electrotechmischer 
Zeitschrift (Berlin), May 2. 

# 
Measurement and Calculation. 

All sciences at first are qualitative. 
They pass in their growth from the fact- 
gathering stage of unrelated qualities to 
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the orderly stage of related qualities, and 
thence upward to the stage of quantita- 
tive correlation under theory. Such, at 
any rate, has been the course of all 
sciences hitherto developed, and it seems 
safe to predict that such will be the course 
of those that may arise in the future. 
The recognition of this fact is of prime 
importance. It helps us to understand 
the great relative diversity and perfection 
among the sciences. It affords a basis for 
rational optimism with respect to the con- 
tinued progress of science, and it ought 
to make the specialists of the older 
sciences less contemptuous than they 
sometimes are in their attitude toward the 
newer ones. Measurements and calcu- 
lations are of all grades and definiteness, 
ranging from the smallest probabilities 
of the determination of chances up to 
the rigorous certainties of mathematical 
deduction. It is a remarkable fact, illus- 
trating the essential unity which pervades 
the apparent diversity of nature, that all 
of the numerous quantities with which 
physical science has to deal may be ex- 
pressed in terms of a certain very limited 
number of arbitrarily chosen numbers or 
units. The units most commonly used, 
and those which seem best suited to the 
requirements of science, are units of mass, 
length and time. It is by no means cer- 
tain that these units will best suit the re- 
quirements of science in the future. On 
the contrary, it seems rather probable that 
advancing knowledge will find some other 
system of units preferable, if it does not 
find several different, though intercon- 
vertible, systems essential. We have, in 
fact, already attained such diverse sys- 
tems in the units of electromagnetic 
science.—Science (New York), June 20. 
F 


The Electrical Equipment of the National 
Physical Laboratory. 


The equipment of the laboratory, with 
regard to the generating and distributing 
plant and supply, is obtained from a 
sixty-kilowatt dynamo driven by a- Par- 
sons steam turbine, and in addition to 
this machine there is a smaller dynamo 
with a Crosley gas engine and motor-gen- 
erator which can be used as a booster or 
alone. Ample storage capacity is afforded 
by three batteries of chloride cells, each 
battery giving at least 105 volts. One of 


them is reserved exclusively for electric 
heating in the thermometric department. 
Three rooms are devoted purely to elec- 
trical work. The smallest room is provided 
with a thermostat by which the gas heat- 
ing is regulated in order to preserve a 
constant temperature. In this room are 
the British Association standards of re- 
sistance, and a Carey-Foster bridge for 
comparing resistance to a high degree of 
accuracy. In addition to the historic 
B. A. coils, which have done such good 
work, there are a number of manganin 
standards. Low- resistance standards 
capable of carrying large currents are also 
being constructed. The largest electrical 
room is to contain primary standards, a 
Jarge concrete slab being reserved for 
Lorenz apparatus for the absolute meas- 
urement of resistance. A part of thie 
room is occupied by a_ potentiometer. 
There is also a convenient form of 
Thompson low-resistance bridge, by which 
commercial tests of copper conductivity 
and the like are rapidly carried out. A 
high - resistance potentiometer is also 
available for voltage comparisons. In the 
other main electrical laboratory are being 
set up a number of secondary standards. 
A Kelvin current balance, reading to 100 
amperes, is already in position, and near 
it is a specially designed Kelvin reflecting 
electrostatic voltmeter. This instrument 
reads directly to 160 volts, and is adapted 
to the measurement of direct or alternat- 
ing voltages up to from 1,000 to 2,000 
volts, and a potential dividing box of 100,- 
000 ohms has been constructed. The ten 
coils in it are each wound in 100 separate 
sections on a wooden frame, well shellaced 
and baked, and each section is non-induc- 
tive. The rest of the room is mainly de- 
voted to capacity and inductance work, 
the latter including the magnetic testing 
of iron. Apparatus for the testing of 
magnetic flux is being installed in very 
complete form, and the makers and users 
of glow lamps will be pleased to hear that 
the director hopes before long to have 
facilities for testing these for candle- 
power, efficiency and life. A thermo- 
metric department described presents 
much of interest, and in conclusion it 
stated that before long there will be set 
up an apparatus for supplying high volt- 
ages for testing insulation resistance, as 
well as for carrying out many other tests 
of great importance to the electrical 
engineer.—Electrical Review (London), 
June 6. 
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National Telephone Convention. 


Sixth Annual Gathering of the Independent Telephone Association of the United States of America, Held in 


CROWD of independent telephone 
A men is always a cheerful gather- 

ing, and the men who filled up the 
rotunda of the Hotel Walton early Mon- 
day evening were no exception. 

Supply men and manufacturers hav- 
ing exhibits to look after arrived early. 
From the fact that Philadelphia is be- 
yond the ordinary field of independent 
telephone activity, which has hitherto 
been located west of the Alleghanies, 
many manufacturers anticipating a slim 
attendance did not make exhibits. The 
attendance, however, proved to be larger 
than expected, and it was, underneath a 
gay exterior, an earnest business gather- 
ing, and everything indicates it as a con- 
vention that will mark a distinctly 
progressive movement in the independent 
telephone field. 


TUESDAY’S PROCEEDINGS. 


Philadelphia, Tuesday morning, June 
24—-Tuesday morning found: about three 
hundred delegates and their friends at the 
ideal convention room of the Walton. 

The meeting was called to order at 
10.30 o’clock by President James M. 
Thomas, who called upon Mr. Porter, 
president of the Keystone Telephone 
Company, of Philadelphia, who intro- 
duced the Hon. Samuel H. Ashbridge, 
Mayor of Philadelphia. The Mayor’s 
speech was one of hearty welcome to the 
delegates and friends to the _history- 
making city of Brotherly Love. He ex- 
pressed his pleasure at seeing that so 
many of the delegates had brought ladies 
along and without disparaging any other 
city in the country called attention to 
the fact that ladies were safe in any part 
of the city and would receive courteous 
treatment and a warm welcome wherever 
they went. Two years ago he had signed 
an ordinance granting the Keystone Tele- 
phone Company in this city a franchise, 
an act which had brought malediction 
upon his head and columns of abuse from 
certain papers, but for all that he pro- 
posed to stand by it, and to-day, as a 
consequence of that act, we have in Phila- 
delphia a splendid plant, not of un- 
sightly and dangerous overhead wires, 
but a conduit system giving a service 
such as people had never enjoyed before 
and at half the former rates. 

People, as a rule, do not believe in 





Philadelphia, June 24, 25 and 26. 





monoply and no one company was great 
enough to be given absolute control of a 
certain business and not to take advan- 
tage of it to the people’s disadvantage. 
Believing in competition in all things, 
whether intellectual or material, he had 
signed that ordinance knowing that 


sooner or later the people would see that 
he was right. 

The speech of the Mayor was inter- 
larded with a great many witty remarks 
-and was frequently interrupted by enthu- 
siastic applause. 

The reply of Mr. S. P. Sheerin, 
secretary of the convention, was in a 
happy vein as follows: 

Mr. Mayor, on behalf of the Independent 
Telephone Association of the United States, 
I thank you for your most cordial welcome 
to this “City of Brotherly Love.” 

Our organization, and the interests for 
which we stand, are represented in every 
state in the Union. Our people are about 
up to the average of American citizenship, 
in morality and intelligence. 

We are very much above the average, in 
our fighting qualities. This, Mr. Mayor, is 
not because we were naturally better fight- 
ers than other people, but because—like the 
fathers who signed the Declaration of In- 
dependence, in this good city, more than a 
century and a quarter ago—our opportuni- 
ties for fighting have been excellent. 

We are, one and all, anti-monopolists. This 
is not only a principle with us, but a busi- 
ness and pursuit, as well. We, however, ask 
nothing that we are not willing to give. 

We come nearer to the hearts and homes 
of the people than any other public utility. 
The good housewife, who only patronizes a 
railroad or a steamboat once in a year, wants 
to talk several times a day. We are 
facilitators of conversation, aiders in the 
despatch of business, and great helps to the 
protection of life and property. 

When we were invited to come to Phila- 
delphia, we agreed, as one man, to come. 
We believe, Mr. Mayor, that every one 
should come, at least once in a lifetime, to 
the “cradle of liberty” for inspiration. 

We will try to deport ourselves as be- 
cometh good citizens, while we stay. Our 
president, of course, will instruct the dele- 
gates that the freedom of the city, which 
you have so generously offered, does not 
mean freedom to walk off with the “Liberty 
Bell,” or any other “belle,” without the con- 
sent of the proper parties. 

We know that we shall find many things 
here to interest us. We feel entirely satis- 
fied that we shall carry away with us many 
pleasant memories of Philadelphia and her 
people. Our sincere hope is that we may 
be able to leave behind us pleasant memo- 
ries of ourselves. 


The next paper on the programme was 
the address of President James M. 
Thomas who prefaced his remarks by 
alluding in a flattering way to the 
Mayor who had the courage to do his 
duty and exhibit a far-sighted spirit of 
enterprise despite adverse criticism. 
Such men make progress and the benefits 
he had conferred upon the city would be 
more appreciated as time went on. He 
said in part: 


Gentlemen of the Convention—In the 
annual report of the president of the Ameri- 
can Telephone and Telegraph Company, 
under date of December 31, 1901, page 8, 
we find the following: 

“Competition from telephone companies 
not associated with this company has existed 
for several years and is likely to continue 
in some places for some time to come. 
While it has in some places affected the 
licensees of this company disadvantageously, 
by reducing, for a time at least, the number 
of their subscribers and forcing them to 
meet competitive rates that are not based 
upon a proper recognition of the cost of 
doing business or an adequate appreciation 
of the amount that should be set aside from 
earnings for maintenance, reconstruction 
and depreciation, the consequences of the 
competition to the business as a whole have 
not been of serious moment. The public 
in each community will determine for itself 
whether it is for its advantage that there 
should be two telephone exchanges serving 
one body of people. It would seem as if 
but one conclusion on this point was possi- 
ble.” 

We believe a little closer examination of 
the subject would have caused the report to 
say that these low rates are made in the hope 
of destroying competition. In almost every 
instance instead of meeting competition 
rates they have offered ruinous rates, and 
so far have failed to destroy competition. 
So that the public so far has not deter- 
mined whether there shall be two ex- 
changes, except in some instances where the 
patronage has been withdrawn from the 
Bell exchange and the same has been closed. 
The public desires that competition exist 
in all lines of business, but we do not be- 
lieve in ruinous competitive rates. And we 
do not believe as a general rule Independ- 
ent rates, as they have been established by 
the majority of companies, are too low. On 
the other hand they show good business 
profit. 

Our object in this address shall be to 
frankly, fairly and broadly present the tele- 
phone business as it exists to-day, to in- 
sist upon ‘rights, to discover wrongs, and if 
possible to be of some service to the many 
interests throughout the country; to point 
out a way of eliminating dangers to capital, 
which come through mistaken promotion 
and ruinous rates. We know that capital 
is needed to carry on this great enterprise 
which has been given such great impetus 
through competition. We desire to assure 
capital that with proper precautions there 
is no safer investment. We shall therefore 
begin with rules governing real estate 
investments and try to apply them to this 
business as a guide to safe, permanent in- 
vestment. 

The architect who plans well knows 
every detail of the structure necessary for 
permanency and harmony before handing 
the drawings and specifications to the 
builder. It is quite necessary that the 
builder fully comprehend the plans and 
know every detail of structure as conceived 
by the architect, and apply to this his own 
knowledge of how to build well without 
waste. These two men are essential to the 
interests of the capitalist who seeks a 
permanent investment. 

But before the architect is selected, it is 
very essential that the land be purchased at 
a fair, reasonable price, therefore good judg- 
ment must be used in the selection of the 
agent to make the purchase. Then, too, the 
capitalist must have money enough to fully 
complete his new property without subject- 
ing himself to usurious charges. With all 
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these essentials properly combined, the new 
enterprise is a good business venture from 
every standpoint. 

It pays the capitalist because it is a good 
investment; the agent, architect and builder 
because it not only pays well for present 
labor, but because they have proven compe- 
tent and faithful provides new employment 
in the future. This view of making good 
permanent investments in real estate, how- 
ever, applies only to the older communities. 
It does not suit in all its details the pioneer, 
for he in his new country desires only to 
take care of his present wants until he can 
determine the kind of structure most valua- 
ble as a permanent investment. 

The building of telephone properties has 
not been known to man very many years. 
It is fast passing out of the pioneer stage, 
though no telephone property has ever yet 
been completed. But now, men who are 
giving close study to this great and impor- 
tant business believe that the time has come 
when we should look to the essentials, from 
the investment standpoint. 

This business requires more capital than 
is to-day at the command of the people who 
are at work in the building up of telephone 
properties, a stage that is always reached in 
the building up of great enterprises. 

Like all who work in a common business, 
we should, in view of this fact, give earnest 
consideration to the best means of reliev- 
ing the situation. We have in our meeting 
to-day enough men to invest during the pres- 
ent year more than was invested the first 
ten years of the use of the telephone. Local 
telephone investments are at present limited 
to the influence of the crowd which under- 
takes the enterprise, retarded by all other 
influences that are seeking money for invest- 
ment in other enterprises, plus the influence 
of the Bell company working through many 
of the financial institutions of the country. 

Surely no one who has studied the sub- 
ject will deny that the prospect for the use 
of the telephone in the future is greater 
than it has been in the past; that the de- 
mand for its use exceeds the ability of the 
companies to supply it. 

Of course we can not look into every de- 
tail, or consider disputed rights among in- 
ventors. We start here simply after look- 
ing at an invention which is not surpassed 
in point of profound discovery and great use 
since the beginning of the age of man. If 
we had comprehended its great value at the 
time of its discovery as we now do, capital 
would have undertaken to place it in the 
hands of the people in a way that would 
have spread its use more rapidly and more 
economically than was done in its earlier 
stages of development. But as all men are 
made of mud and slow of comprehension, we 
must—as with everything else—take its 
slow stages of development as disclosing its 
weak and strong points. 

Broad-minded men are at work on the 
solution of this problem, and everything 
necessary to give to the people telephone 
service at a fair price and give adequate re- 
ward to capital and labor will soon be 
solved. The price, through competition, 
having in most instances been reduced to 
the minimum, something must be done to 
preserve the capital already invested and in- 
duce new capital to come into the enterprise. 

People should never uphold ruinous com- 
petition in anything, any more than they 
should uphold ruinous monopoly. We must 
always be fair and just to both sides of a 
controversy. The user of the telephone 
must not be allowed to enjoy its great privi- 
leges at the expense of the man who has in- 
vested his money. We only want such com- 
petition as will cause the capitalist to be 
fair, and not a competition that will give 
advantage to the user. 

The telephone should always be consid- 
ered as one of the most beneficial enter- 
prises, and should, under proper police re- 
strictions, be welcomed to a city, county or 
state, without burdens which will affect the 
rights of the user or the capitalist. The 
United States, in consideration of its gen- 
eral usefulness, should do everything neces- 
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sary to reduce the obstacles in the way of 
establishing full, complete service at reason- 
able prices. It should do more, perhaps, 
than to remove obstacles, but that we will 
not consider. 

We find, upon a careful study of this 
proposition, many difficulties. We believe 
no other business presents quite as many. 
We find that through the slow stages of de- 
velopment a long period of pioneering that 
has cost a great deal of money, which prac- 
tically has had to be replaced by installing 
more efficient apparatus and construction 
every few years. So that the capital in- 
vested has grown to very large proportions; 
where much more capital is necessary to be 
placed in the business in order to take care 
of the demand for service within the next 
year or so. 

There is no excuse now for poor construc- 
tion, inferior apparatus, ruinous rates, over- 
capitalization, incompetent employés or any 
other thing that would bring danger to the 
investor. All we now need is to frankly con- 
fess our errors in the past, and proceed as 


business men in all lines proceed, to prop-. 


erly take care of the capital invested in the 
business, using modern methods and econ- 
omies in working out the plan. Let us 
recognize one another’s rights and work in 
harmony to one common end—to place the 
business upon a firm financial footing. 

The Independent Telephone Association 
has from its birth taken a stand of recog- 
nizing every man’s rights. And the work of 
the officers and committees of the associa- 
tion has always been free from preference 
or prejudice, and has been conducted upon 
broad and just principles. The banner of 
this association has never been trailed in 
the dust. 

We feel that on account of the standing 
that this association has gained as the rep- 
resentative of the Independent telephone 
companies of the United States, that it must 
be the advanced thinker and the advanced 
worker in this field; that its policy should 
be ever onward to work out difficult tele- 
phone propositions on lines that will be both 
pleasing to capital and to the people. That 
its object should not be to destroy, but to 
build up. That it should not be governed 
by prejudice, but by justice and fair dealing. 
We hope and believe that this will be its 
future course. 


On Tuesday afternoon all business 
was suspended for the purpose of 
participating in a tally-ho ride ten- 
dered to the members and their wives 
by the local committee. About 150 dele- 
gates made up the party, which was thor- 
oughly enjoyable in every sense. The 
route lay through the most interesting 
and historic parts of Philadelphia, and 
the magnificent seven-mile drive through 
Fairmount and Wissahickon parks. After 
stopping at the Indian Rock Inn for re- 
freshments the return trip over the 
splendid road through the magnificent 
scenery of the Wissahickon was made, and 
it was agreed that this one feature of the 
entertainment was worth a trip across the 
United States. 

WEDNESDAYS PROCEEDINGS. 

Philadelphia, Pa., June 26—The ses- 
sion Wednesday morning was late in as- 
sembling, owing to the desire of the 
delegates to visit the manufacturers’ ex- 
hibits in the Keystone Telephone build- 
ing which was several blocks away, so 
that it was 11.15 o’clock before Judge 
Thomas rapped for order. 
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In opening the meeting the president 
stated that Professor W. Elwell Golds- 
borough, consulting electrical engineer of 
the Louisiana Purchase Exposition, was 
present with a communication he desired 
to read. Professor Goldsborough then 
took the floor and read a communication 
from the Business Men’s League, of St. 
Louis, inviting the convention to hold 
their 1904 meeting in St. Louis during 
the exposition and promising every facility 
in the way of rates and accommodations 
to the delegates. Professor Goldsborough 
then proceeded to give a great deal of in- 
teresting information in regard to the 
electrical features of the exposition, which 
promises to be one of the greatest ever 
held. In the amount of money available, 
he said there was, first, an appropriation 
of $6,000,000 by the federal government. 
The state of Missouri had appropriated 
$1,000,000 ; the city of St. Louis, $5,000,- 
000; private subscriptions in St. Louis, 
$5,000,000 more, and when to this is 
added the appropriations by the various 
states there would be enough to bring the 
total amount to a sum between $30,000,- 
000 and $40,000,000. 

The electrical building at St. Louis 
would be one of the most prominent on 
the ground, over 600 feet square, or the 
size of four city blocks. At Buffalo 
there was 5,000 horse-power installed; at 
St. Louis there has been 25,000 horse- 
power already contracted for, which has 
been already estimated as too little, so 
that the ultimate installation will prob- 
ably be 40,000 horse-power. This will be 
made necessary by the immense power re- 
quired to show every industrial applica- 
tion in working order. Since the Colum- 
bian Exposition, at Chicago, great ad- 
vance in the electrical arts had been made, 
and if we could not excel the display at 
Chicago it could be considered a failure. 

As to telephone exhibits it was earnestly 
desired that in all cases the apparatus 
should be shown connected to exchanges 
in actual working order to impress all 
visitors with the immense strides that 
have been made in independent telephone 
apparatus. Independent telephony, he 
said, has a great future before it not yet 
understood by the older company, which 
even yet does not understand the attitude 
of western people, and he thought it was 
necessary for independents to take an 
active interest in this exposition, which 
will ensure great financial returns. 

The speech was warmly applauded by 
the delegates, and the following resolution 
offered by Hon. Hugh Dougherty, of 
Bluffton, Ind. : 

Resolved, That we cordially and heart- 
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ily endorse the plans of the exposition and 
give them our hearty support and cordial 
cooperation. 

In reply to an objection raised by 
W. A. Foss, of Cleveland, Ohio, that hold- 
ing a convention at St. Louis at that time 
would mean a slim attendance at the 
meetings, as at Buffalo, where the mem- 
bers, instead of attending the meetings, 
would be out sightseeing; he explained 
that the resolution did not commit this 
convention to a promise to hold its annual 
meeting there—as that would properly 
come up later—but as an endorsement of 
the efforts of the exposition authorities to 
have the telephone art adequately repre- 
sented. The motion was seconded and 
carried unanimously. 

Owing to the fact that one of the papers 
intended to be read at the afternoon ses- 
sion had not been received it was moved 
and seconded that the convention finish 
its programme at the present session. 
Carried. 

The reading of the first paper was by 
Mr. Louis A. Goudy, of the Northeastern 
‘'eclephone Company, Portland, Me. 

Mr. Goudy, who is a forceful, keen- 
witted and original speaker, prefaced his 
remarks by a toast to his native state of 
Maine, and got the audience in a thor- 
oughly good humor before reading his 
paper. 

Mr. Goudy’s company, the Northeastern 
Telephone Company, is the only abso- 
lutely independent long-distance company 
in the field. It has liberal state charters 
from both Maine and New Hampshire, 
owns trunk lines which connect between 
sixty and seventy exchanges and toll sta- 
‘ions in as many towns and cities, with 
260 miles of pole-line construction, ter- 
minating at present at Portland. In con- 
junction with its connection with smaller 
companies, it has options on lines which 
will take it into New Hampshire. The 
company has nearly 1,000 subscribers, 
actual and immediately prospective, and 
the demands are so great that it has been 
impossible to meet them promptly. Cap- 
ital is the only requisite to enable it to 
become the strongest opponent of the Bell 
company in the East. This the company 
expects to secure very soon now that plans 
have become perfected for a large expan- 
sion of facilities. The Strowger Auto- 
matic Exchange System will be used for 
the larger exchanges in conjunction with 
manual party-line service for long-dis- 
tance connections and smaller exchanges. 
A selective party device, which makes 
every subscriber’s outfit private, has been 
successfully tested in some of the smaller 
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Mr. Goudy then quoted the following 
section from the laws of Maine: “But no 
corporation organized hereunder shall 
nave authority, without special act of 
Legislature, to construct its. lines along 
the route used or authorized to be used by 
any telephone or telegraph company, per- 
son or firm, or between points connected 
or authorized to be connected by the lines 
of any such company, person or firm, un- 
less it shall first obtain the consent of 
such company.” 

Mr. Goudy said that this statute was 
enacted about the time that the independ- 
ent movement began, and he denounced it 
in scathing terms. Connecticut, he said, 
had been similarly imposed upon, but not 
to quite such an extent. The law as 
there enacted provides substantially that 
no competition shall prevail unless con- 
sented to by the judge of certain lower 
courts. He then criticised very severely 
the methods which had been used by the 
Bell company to defeat or prevent com- 
petition, and reviewed at some length the 
history of the New England Telephone 
and Telegraph Company, accompanying 
the review with caustic comment. 

In Massachusetts, he said, the com- 
panies using the Strowger Automatic 
Secret Service System are making splen- 
did showings considering the short time 
they have been operating, and he expressed 
the opinion that the automatic system is 
far preferable to the central operator sys- 
tem because of its feature of secrecy. 

Mr. Judson stated thst the independent 
telephone companies of the Northwest, 
particularly east of the Rocky Mountains, 
have made tremendous strides in growth 
during the past two years. Prior to that 
time the entire Northwest was the scene 
of the same peculiar business methods 
used by irresponsible promoters of inde- 
pendent telephone companies elsewhere. 

The second paper, “The Telephone Sit- 
uation in the Northwest,” by C. H. Jud- 
son, of the Twin City Telephone Com- 
pany, Minneapolis, Minn., was read by 
Mr. Edward E. Webster, general manager 
of the Twin City company, who prefaced 
his remarks by a humorous reference to 
Mr. Goudy’s toast, and in reply to a state- 
ment of the latter’s paper, in regard to 
legal or rather illegal restrictions, in- 
tended to restrain the rights of independ- 
ent telephone companies to the use of the 
public highways, he stated that in Min- 
nesota a law had been passed that high- 
ways and streets were public property and 
that their use by telegraph and telephone 
companies was only subject to such re- 
strictions of the state or local authorities 
as were necessary to public convenience 
and safety, and that this law had been 
upheld by the courts. 

It was then announced that Mr. W. N. 
Spofford, who was down for a paper at 
the afternoon’s session, was not present 
owing to serious illness in his family, and 
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that though his paper had been mailed it 
had not arrived and the reading would 
therefore be postponed until Thursday 
morning. 

The reading of Hon. H. D. Critch- 
field’s paper was also postponed. 

In the discussion that followed the 
reading of papers, Mr. Webster explained 
that they had no party lines, that they 
intended to increase the capacity of their 
multiple switchboards the coming season. 
Of the Bell exchanges, seventy-four per 
cent of their subscribers were in party 
lines, or to put it in another way, with a 
switchboard capacity of 3,800 lines they 
had 8,000 subscribers connected. 

In answer to questions, Mr. Goudy was 
again brought to his feet to explain the 
fair and unfair methods of warfare that 
he had to meet in his fight for existence, 
which must have reminded some of the 
old-timers of the experience of the early 
nineties in the Middle West. 

Then he proceeded to give a detailed 
account of unjust legislation, betrayal of 
trust by managers of some independent 
companies and official venality that made 
the delegates wonder if there was an 
honest man left in the state. 

In discussing Mr. Goudy’s paper, Mr. 
Sheerin thought that in regard to the 
proposition of the Bell company to make 
connections with independent companies 
he would say that they have had that ex- 
perience in Indiana to a very limited ex- 
tent only. Some time ago five or six com- 
panies in his state accepted the Bell propo- 
sition to connect with them provided they 
would cut loose from other independent 
companies (the total number of tele- 
phones involved did not exceed 200), but 
those men were sorry for their action. 

The Central Union (Bell) did not take 
them into the fold and treat them as it 
treats its own subcompanies. They also 
find that they can not make connections 
with their own county seats or with 
near-by towns because those towns have 
organized independent companies and 
everybody patronizes the new companies. 
They do not realize until too late that they 
have surrendered their independence and 
gained nothing in return. They do not 
realize that what seems a plausible propo- 
sition is a war measure only and does not 
entitle them to the rights and privileges 
of the other local Bell companies. It 
would be much better for the owner of 
an exchange to sell out even at a sacrifice 
and get his money out of the business. 

Mr. Critchfield said this proposition 
was fought out in Ohio about two or three 
years ago when independent companies 
were few and far between; many of them 
would have liked, and some of them tried, 
to make traffic arrangements with the 
Central Union for toll service, but they 
would not be considered then. Since 
then, when exchanges have multiplied so 
that there is scarcely any unoccupied ter- 
ritory, they now submit their new propo- 
sition. But our people now having all the 
toll-line connection they need they have 
not met with any success. 

The meeting then adjourned till ten 
o'clock Thursday morning. 











THURSDAY'S PROCEEDINGS. 

Philadelphia, Pa., June 26—The meet- 
ing was called to order at 10.30 by Judge 
Thomas. In opening the meeting, Judge 
Thomas introduced Mr. Thomas Martin- 
dale, chairman of the Trades’ League, of 
Philadelphia. Mr. Martindale has been 
for many years actively engaged in the 
movement for lower telephone rates, not 
only in Philadelphia, but throughout the 
state of Pennsylvania. His talk was 
mostly of a reminiscent nature, describing 
the early struggles and difficulties in- 
volved in the telephone movement in this 
state. Now, after having fought for lower 
rates for some eleven years, he saw his 
reward in the splendid plant being in- 
stalled in Philadelphia. The reading of 
the papers was then taken up. 

The first paper, “Where We Were, and 
Where We Are,” by the Hon. L. J. Hack- 
ney, of Indianapolis, Ind., was then read 
by the Hon. 8. P. Sheerin, in the ab- 
sence of the author. It was announced 
that another paper on the programme, 
“The Independent Telephone Situation,” 
by Mr. Z. B. Campbell, would be omitted. 
In its place the convention listened to a 
very interesting talk by Mrs. Anna Mc- 
Elroy Brett, of El Paso, Tex., formerly 
of Grand Rapids and Detroit. Mrs. Brett 
is the only woman promoter in the tele- 
phone field, and she has been remarkably 
successful in establishing an independent 
exchange in El Paso, Tex. The company 
at the present time has about 300 miles 
of toll lines and 1,550 contracts, and is 
now building a toll line to Chihuahua, 
600 miles south of El Paso. The rates 
adopted by Mrs. Brett in El Paso are on 
a sliding scale. Formerly the Bell com- 
pany had been giving service at $36 and 
$60 per year. Her scale was $20 and $30 
per year, up to 1,000 subscribers, with an 
additional fifty cents for each 100 sub- 
scribers above 1,000. Her $20 rate has 
been advanced $23.50. Mrs. Brett was 
loudly applauded, and the convention con- 
gratulated her by a rising vote. The 
business men of El Paso have become very 
enthusiastic over the independent tele- 
phone movement. At the present time 
the Bell company has only ten instruments 
left in the town of El Paso. In order to 
facilitate the building of toll lines, the 
business men have offered to buy coupons 
in large amounts. She also said in trying 
to get her franchise she had never missed 
a council meeting in four months. 

The next paper on the programme was 
given by Mr. L. W. Stanton, superintend- 
ent of the Federal Telephone Company, 
of Cleveland, on “Improvements in Inde- 
pendent Telephony.” The paper dealt 
with the traffic management of party lines 
and toll-line business. This was really 
the only technical paper at the convention, 
and was well received end ably discussed. 
In discussing Mr. Stanton’s paper, Mr. 
J. Breen, ‘solicitor for the Keystone Tele- 
phone Company, of Philadelphia, said 
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that the company at the present time had 
written 12,000 contracts for five years. 
He joined issue with Mr. Stanton with 
regard to party-line rates. 

The next paper on the programme was 
by Mr. C. E. Wells, of Marion, Kan., and 
was entitled “The Independent Telephone 
Situation in the Southwest.” 

Judge Thomas then tvok the floor, with 
the remark that telephone education 
should be encouraged by the association, 
and introduced Professor W. E. Golds- 
borough, of Purdue University, who out- 
lined the university’s course in telephone 
engineering. He said: 

“Our attempt to establish a telephone 
engineering course is no reflection on the 
engineers at present in the field who are 
capable to take care of the situation. 
With a view of making the plan of edu- 
cation thoroughly practicable and valua- 
ble to the telephone people, I have sent 
out a large number of circulars to en- 
gineers and manufacturers all over the 
country, and have received many valuable 
suggestions. In planning the engineering 
course, the first necessity is an essential 
grounding in mathematics. In that re- 
spect we have placed the standard of tele- 
phone engineering higher than that re- 
quired by the regular electrical engineer- 
ing course. The telephone engineer has 
to deal with more subtle forces and has 
need of a higher mathematical education 
than an ordinary electrical engineer with 
large forms and heavy weight. The com- 
plexity of telephone transmission makes 
a broad mathematical iraining necessary, 
and the requirements in that regard are 
most severe. 

“Now, this does not mean that we 
neglect the practical application of the 
art, for we try to have in the university 
every piece of telephone apparatus manu- 
factured either at present or in the past, 
and also to keep up with every new im- 
provement known to the art. Our 
students are made familiar with telephone 
apparatus which they have to handle, but 
by means of artificial lines and other ap- 
plications that occur in every-day prac- 
tice. Among other things, we have a 
course in telephone equipment. ‘This is 
necessary from the fact that no two fac- 
tories at the present time are equipped in 
the same manner. It is to be hoped that 
our course will enable cur men to go out 
in the world, not fully equipped as en- 
gineers, but with knowledge enough to 
save them from a long and tiresome ap- 
prenticeship.” 

Mr. Goldsborough’s remarks were well 
received. 

The next paper on the programme was 
on “The Financial Status of the Inde- 
pendent Telephone Movement,” by the 
Hon. H. D. Critchfield, of Cleveland, 
Ohio. Mr. Critchfield asked for leave to 
print his paper later in the proceedings 
of the convention. It was not complete, 
owing to the fact that he had been away 
from home on business for the last few 
weeks. 

The Hon. 8. P. Sheerin, secretary and 
treasurer of the convention, then made 
the announcement that as he had held 
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the position for four years he considered 
he had honor enough, and positively de- 
clined to stand for reelection. He asked 
that an auditing committee be appointed 
to audit the books and reports. 

The convention then adjourned to meet 
at 2 p. M. for the election of officers. 

At the afternoon session the following 
officers were elected: President, James M. 
Thomas, Cleveland, Ohio; first vice-presi- 
dent, Hugh Dougherty, Bluffton, Ind.; 
second vice-president, C. E. Stinson, 
Rochester, N. Y.; third vice-president, W. 
H. Durin, Cedar Rapids, Iowa; secretary 
and treasurer, J. B. Ware, Detroit, Mich. ; 
first assistant secretary, C. E. Wilson, 
Philadelphia, Pa.; second assistant secre- 
tary, E. L. Barber, Wauseon, Ohio; third 
assistant secretary, T. B. Lee, Pittsburg, 
Pa. 

Advisory Board—James M. Thomas, 
Cleveland, Ohio; S. P. Sheerin, Indian- 
apolis, Ind.; H. D. Critchfield, Cleveland, 
Ohio; E. B. Fisher, Grand Rapids, Mich. ; 
Samuel E. Wayland, Scranton, Pa.; H. C. 
Young, Columbia, Pa.; E. E. Webster, 
Minneapolis, Minn. ? 

Executive Committee—lIllinois, George 
Fair, Chrisman; Indiana, George F. 
Frier, Muncie; Iowa, Dr. H. S. Herr, 
Ottumwa; Kentucky, J. A. Armstrong, 
Louisville; Louisiana, L. H. Lancaster, 
Thibodaux; Michigan, R. F. Johnson, 
Saginaw; Maine, L. W. Goudy, Portland ; 
New Jersey, John J. Burleigh, Camden; 
New York, C. L. Ingham, Buffalo; Ohio, 
Frank L. Beam, Columbus; Pennsy!- 
vania, C. W. Kline, Hazleton; Minnesota, 
K. E. Webster, Minneapolis; Texas, Mrs. 
Annie McElroy Brett, El Paso; Virginia, 
N. C. Watts, Staunton; West Virginia, 
W. K. Cummings, Wellsburg; Wisconsin, 
Richard Valentine, Janesville; Kansas, 
C. E. Wells, Marion. 


EXHIBITS. 


The Keystone Telephone Company 
placed part of its handsome quarters on 
Second street, Philadelphia, Pa., at the 
disposal of the manufacturers for exhi- 
bition purposes. 

The Lambert Schmidt Company, New 
York, showed a line of its apparatus. The 
exhibit was in charge of Messrs. L. 
Schmidt, B. O. Bogart and W. W. Bost- 
wick, Jr. 

The New Haven Novelty Machine Com- 
pany, New Haven, Ct., exhibited a line of 
its new slidable sleeves for lead-covered 
cables. The exhibit was in charge of Mr. 
H. Grant Thompson. 

The Maybury-Holmes Telephone Com- 
pany, Medford, Mass., had an attractive 
exhibit of its party-line system. Messrs. 
F. E. Maybury and W. H. Holland were 
in charge. 

The Russell-Tomlinson Electric Com- 
pany’s (Danbury, Ct.) apparatus was ex- 
hibited by Mr. W. E. Russell, president of 
the company. 

The Stromberg-Carlson Company, Chi- 
cago, Ill, had for its representatives 
Messrs. J. J. Nate, C. W. Stiger, A. F. 
Rosseau, E. L. Brown and S. G. Reese. 
The company exhibited many styles of its 
apparatus. 
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The North Electric Company, Cleve- 
‘land, Ohio, had one of the handsomest 
exhibits at the convention. It was on the 
eround floor of the Keystone Building. 
The company’s representatives were 
Messrs. C. H. North, J. P. Downs, Dudley 
Wick, F. S. Sapp and R. Hendrickson. It 
distributed a good-luck rabbit’s foot as a 
souvenir. 

The Nungesser Battery Company, 
Cleveland, Ohio, was represented by Mr. 
P. S. Nungesser. 

The W. A. Clark Wire Company and 
the A. & J. M. Anderson Manufacturing 
Company were represented by H. F. Saw- 
V1iLe. 
The Williams-Abbot Company, Cleve- 
land, Ohio, were represented by L. Sands 
and S. Duvall. 

James G. Biddle, of Philadelphia, had 
an attractive exhibit in the Hotel Walton. 

The Okonite Company, New York, was 
represented by George T. Manson. 

The American Vitrified Conduit Com- 
pany, New York, showed some of its con- 
duits. The exhibit was presided over by 
». S. Barnard. 

The American Hardware Manufactur- 
ing Company, Grottoes, Va. J. A. Livers 
was the representative. 

The D. & W. Fuse Company, Provi- 
dence, R. I., exhibited its telephone pro- 
tectors. Mr. W. E. Sisson was in charge. 

The Kellogg Switchboard and Supply 
Company, Chicago, Ill., had as its repre- 
-entatives Messrs. Kempster B. Miller, 
J. C. Belden, A. E. Barker, Arthur B. 
Kratz. The company had a large exhibit 
of its apparatus in the Keystone Building. 

The Sumter Telephone Company, 
Sumter, 8. C., had an exhibit of its ap- 
paratus in the Hotel Walton. Mr. F. C. 
Manning represented it. 

The Swedish-American Telephone Com- 
pany, Chicago, Ill., had a line of its ap- 
paratus in the Hotel Walton. Mr. E. B. 
Overshiner represented the company. 

John A. Roebling’s Sons Company, 
Trenton, N. J., was represented by Mr. 
G. W. Swan. 

The McRoy Clay Works, Chicago, IIL., 
was represented by E. F. Kirkpatrick, 
who distributed handsome pocket meas- 
res. 

The General Electric Company, Sche- 
nectady, N. Y., was represented by H. 
Wesbury and F. W. Wilcox. It distributed 
miniature incandescent lamps. 

The Monarch Fire Appliance Company, 
New York, was represented by General 
Barney, who distributed handsome match- 
safe souvenirs. 


The Twin City Telephone Company, 
Minneapolis, Minn., had for its repre- 
sentative Mr. Edward E. Webster, general 
manager of the company. 


List of those in attendance at the con- 
vention : 

Hon. James M. Thomas, President, Independent Tele- 
phone Association, Cleveland, Ohio. : 

H. C. Young, First Vice-President, I. T. A., Col- 
umbia, Pa. 

C. E. Stinson, 
Rochester, N. Y. 

W. H. Durin, Third Vice-President, I. T. A., Cedar 
Rapids, Iowa. 

8. P. Sheerin, Secretary and Treasurer, I. T. A,, 
Indianapolis, Ind, | ~ . 


Second Vice-President, I. T. A., 
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J. B. Ware, First Assistant Secretary, I. T. A., 
Detroit, Mich. 
_C. E. Wilson, Second Assistant Secretary, I. T. A., 
Philadelphia, Pa. 
T. B. Lee, Third Assistant Secretary, I. T. A., Pitts- 
burg, Pa. : 
Hugh Dougherty, Bluffton, Ind. 
H. D. Critchfield, Cleveland, Ohio. 
E. B. Fisher, Grand Rapids, Mich. 
Samuel E. Wayland, Scranton, Pa. 
W. B. Seaton, Ashland, Ky. 
George W. Beers, Fort Wayne, Ind. 
Geo. W. Fair, Chrisman, II. 
L. A. Frazee, Connersville, Ind. 
A. T. Pressen, Iowa City, Iowa. 
J. A. Armstrong, Louisville, Ky. 
L. H. Lancaster, Thibodeaux, La. 
John J. Burleigh, Camden, N. J. 
Ed. L. Barber, Wauseon, Ohio. 
Vinton A. Seers, Boston, Mass. 
C. W. Kline, Hazleton, Pa. 
C. H. Judson, Minneapolis, Minn. 
Mrs. Annie McElroy Brett, El Paso, Texas. 
R. F. Hogsett, Virginia. 
W. K. Cummings, Wellsburg, West Va. 
I. H. Moulton, La Crosse, Wis. 
Wm. W. Olheiser, Manager, Eastern Telephone and 
Telegraph Co., Camden, N. J 
Hon. Wm. J. Thompson, Gloucester,‘N. J. 
E. A. Armstrong, Camden, N. J. 
Hon. Robt. H. Foerderer, bresident, Keystone Tele- 
phone Co., Philadelphia, Pa. 
W. H. Clark, Treasurer, Keystone Telephone Co., 
Philadelphia, Pa. 
W. W. Wharton, Assistant Treasurer, Keystone Tele- 
phone Co., Philadelphia, Pa. 
R. M. Eaton, Assistant General Manager, Keystone 
Telephone Co., Philadelphia, Pa. 
James Breen, Supt. Contract Department, Keystone 
Telephone Co., Philadelphia, Pa. 
John H. Reid, American Electric Telepone Co., Chi- 
cago, Ill., Philadelphia Office. 
H. P. Clausen, General Supt., American Electric 
Telephone Co., Chicago, 11]. 
Paul W. Bossert, Manager Phila. Office, Kellogg 
Switchboard and Supply Co., Chicago, I 
F. J. Dommerque, Kellogg Switchboard and Supply 
Co., Chicago, Il. 
A. M. Worstall, Secretary, Inter-State Telephone 
Co., Trenton, N. J. 
F. A. Demorest, General Supt., Inter-State Tele- 
phone Co. Trenton, N. J. 
John M. Mack, Philadelphia. 
Michael Murphy, Philadelphia. 
Jacob E. Ridgway, Vice-President, Keystone Tele- 
phone Uo., Philadelphia. 
Jos. C. Perry, Keystone Telephone Co., Philadelphia, 
John C. Sager, Chief, Electrical Bureau, Phila- 
delphia. 
Edward Burk, Manager, Electrical Bureau, Phila- 
delphia. 
Hon. Samuel Ashbridge, Mayor of Philadelphia. 
H. W. Webb, General Manager, Maryland Telegraph 
and Telephone Co., Baltimore, Md. 
E. H. Bouton, President, Maryland Telegraph and 
Telephone Co., Baltimore, Md. 
H. C. Roberts & Co., Philadelphia. 
John Mustard, Philadelphia. 
H. G. Kepler, Walker & Kepler, Philadelphia. 
Cc. E. Trump, Secretary, Novelty Electric Co., Phila- 
delphia, Pa. 
O. H. Larwill, Purchasing Agent, Keystone Tele- 
phone Co., Philadelphia, Pa. 
C. M. Hamilton, F. Bissell Company, Toledo, O. 
H. H. Robinson, United States Telephone Company, 
Cleveland, O. 
Chas. T. Walker, Philadelphia, Pa. 
W. A. Hopkins, Jr., Erner-Hopkins Co., Columbus, O. 
R. M. Hirst, Standard United States Cable Co., 
Phila., Pa. 
Frank L. Perry, Chicago, Ill. 
John J. Flanagan, Chieago, Il. 
G. B. Rudy, York Telephone Company, York, Pa. 
W. E. Doolittle, Sterling Electric Company, La 
Fayette, Ind. 
E. B. Overshiner, Swedish American Co., Chicago, Il. 
F. B. Patton, Illinois Electric Specialty Company, 
Chicago, Ill. 
A. J. Rousseau, Stromberg-Carlson Company, Chi- 
cago, Ill. 
R. C. Hull, Electric Storage Battery Company, Phila- 
delphia, Pa. 
Frank R. White, New York, N. Y. 
O. C. Snider, Secretary, Kansas City Home Telephone 
Company, Kansas City, Mo. ‘ 
R. F. Johnson, Sec’y and Gen. Mgr., Valley Telephone 
Company, Saginaw, Mich. 
R. B. McPherson, Livingston Home Telephone Com- 
pany, Howell, Mich. 
G. W. Swan, Jno. A. Roebling’s Sons Co., New 
York, N. Y. 
E. L. Reynolds, Electric Storage Battery Company, 
Philadelphia, Pa. 
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Jas. G. Biddle, Electrical and Scientific Instruments, 
Philadelphia, Pa. . 

Cecil P. Poole, New York, N. Y. 

Elmer E. Smith, Chicago, Ill. 

Chas. G. Stevens, Chicago, Il. 

Harry W. Johnston, Columbia Tel. Co., Columbia, Pa. 

J. G. Ihmsen, Gen. Mgr., American Electric Tele- 
phone Company, Chicago, Ill. 

E. F. Kirkpatrick, MacRoy Clay Works, Chicago, III. 
ve G. H. Gharky, Consulting Engineer, Philadelphia, 


LL. G. Le Bourveau, Sumter Telephone Manufac- 
turing Company, Sumter, S. C. 
_Thomas Martindale, Tra les League of Philadelphia. 
Philadelphia, Pa. 
_N. B. Kelly, Secretary Trades League of Philadel- 
phia, Philadelphia, Pa. 
_E. E. Webster, Twin City Telephone Company, 
Minneapolis, Minn. 
E. F. Edmunds, New York, N. Y. 
_Harry Huskey, Helios-Upton Company, Philadel- 
phia, Pa. 
W. H. McDonough, New York, N. Y. 
Raymond Hendrickson, The North Electric Com- 
pany, Cleveland, Ohio. 
= Z . R. Wilson, Crocker-Wheeler Company, Ampere, 
P. J. Hertz, Illinois Electric Specialty Company. 
Chicago, Tl. 
D. F. Lafeau, President York Telephone Company, 
York, Pa. 
Newman H. Hollani, Mayberr -Holmes Selective 
Signaling and Locking System, West Medford, Mass. 
Bleecker S. Barnard, American Vitrified Conduit 
Company, New York, N. Y. 
George S. DuPerow, Engineer, Federal Telephone 
Company, Cleveland, Ohio. 
Allen C. Morse, Federal Telephone Company, Cleve- 
land, Ohio. 
H. B. MeMeal, Chicago, Il. 
W. W. Townsend, North American Telephone & 
Telegraph Company, Chicago, II. 
8. C. Kissner, Citizens’ Telephone Company, Coshoc- 
ton, Ohio. 
J. M.,Knox, Varley Duplex Magnet. Company, New 
York, N. Y. 
J. H. Schofield, Dutchess County Telephone Com- 
pany, New York, N. Y. 
J. B. Rhodes, Zanesville Telephone & Telegraph 
Company, Zanesville, Ohio. 
F. W. Wilcox, Edison Lamp Works, Harrison, N. J. 
H. Westberry, Edison Lamp Works, Harrison, N. J. 
Frank F. Sapp, The North Electric Company, Cleve- 
land, Ohio. 
R. E. Russell, Western Pennsylvania Telephone 
Company, Covington, Pa. 
W. H. Butler, Kent Home Telephone Company, 
Kent, Ohio. 
H. B. Gay, Electric Storage Battery Company, 
Baltimore, Md. 
F. E. Mayberry, Mayberry Home Party Line System, 
West Medford, Mass. 
R. S. Pullen, Leon W. Pullen Electric Company, 
Philadelphia, Pa. 
W. S. Sisson, D. & W. Fuse Co., Providence, R. I. 
H. G. Braynards, Western Electric Company, Phila- 
delphia, Pa. 
Geo. Breed, Drake-Breed Co., Philadelphia, Pa. 
A. E. Bainbridge, Philadelphia, Pa. 
C. A. Mans, Anthracite Telephone Company, Hazle- 
ton, Pa. 
Fred. May, People’s Telephone Company, Hazleton, 
Pa. 


J. E. Zeluff, Louisville Home Telephone Company, 
Louisville, Ky. 

W. K. Beard, Philadelphia, Pa. 

A. Atwater Kent, Atwater Kent Manufacturing 
Works, Philadelphia, Pa. 

Russell Howland, New York, N. Y. 

S. A. Duval, Williams-Abbott Electric Company, 
Cleveland, O. 

T. W. Warner, Warner Electric Company, Muncie, 
Ind. 

John H. Shaper, J. Edward Ogden Company, New 
York, N. Y. 

W. Elwell Goldsborough, Universal Exposition Com- 
memorating the Acquisition of the Louisiana Territory, 
St. Louis, Mo. 

S. M. Granger, Zanesville Telephone & Telegraph 
Company, Zanesville, O 

H. L. Reber, Gen. Mgr., Kinloch Telephone Com- 
pany, St. Louis, Mo. 

Chas. D. Meyers, Helios-Upton Company, Phila- 
delphia, Pa. 

Mortimer L. Godkin, New York, N. Y. 

P. J. Enbanks, Harrison Construction Company, 
Cincinnati, Ohio. 

Samuel B. Rawson, 
Elyria, Ohio. 

W. D. Barnard, United Telephone & Telegraph Com- 
pany, Philadelphia, Pa. 

FE M. Potter, Jr., Syracuse Telephone Company, 
Syracuse, N. Y. ’ ; 

Irving H. Griswold, American Construction & Trad- 
ing ae yt Elyria, Ohio. 

H. B. Coho, Electric Storage Battery Company, 
Philadelphia, Pa, ‘ 

Bruce Ford, Electric Storage Battery Company, 
Philadelphia, Pa 


Rawson Electric Company, 


1 
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Telephone Apparatus—lII. 


New and Standard Designs from the Leading Manufacturers of Telephone and Kindred Apparatus. 


Wall Instruments and Switchboards. 

The accompanying illustrations show 
some of the new apparatus recently 
placed on the market by the Vought- 
Berger Company, of La Crosse, Wis. 
This company is the manufacturer 
of the Pendant telephone, which in 
a short time has become very popu- 
lar in all parts of the world. The com- 
pany is making a full line of magneto 
and common battery telephones, covering 
all desirable styles. A new self-restoring 
board, which is said to be of great merit, 
and also an ingenious and effective com- 
mon battery or central power switchboard, 
will shortly be placed on the market. 
Realizing the marvelous rapidity with 
which lines are springing up 
throughout the entire country, and the 


rural 
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Fic. 1.—FRontT or COMBINED LOCAL AND 

Rurat LINE SWITCHBOARD. 
value of gathering in these lines and con- 
necting them through a local board, the 
company has made a special effort to de- 
sign a reliable equipment to fill the de- 
mand for a combined local and rural line 
switchboard. 

Referring to the illustrations, Fig. 1 
shows a front view of this board, Fig. 2 
giving a good idea of the interior equip- 
ment. Fig. 3 illustrates the lightning 
protector strip. The blocks are tubular, 
encased in soft iron shells mounted in 
banks of five. These are removed singly, 
and the coils can also be removed without 
disturbing the drop shutter, the jacks be- 
ing mounted in banks of five to match 
the shutter. The springs are heavy Ger- 


man silver, the contact being ninety-nine 








per cent platinum. The plugs are turned 
from solid brass rods, highly insulated 
with hard rubber and fitted with red 
fibre handles. All the insulation is of rub- 
ber and mica. 























Fig. 2.—INTERIOR EQUIPMENT OF COMBINED 
LocaL AND RuRAL LINE SwitTcHBOARD. 
The company makes a special and origi- 

nal device in equipping its bells for indi- 

cating line calling, and the same atten- 
tion is paid to workmanship and equip- 
ment as for boards for large exchanges. 

















Fig. 3.— LIGHTNING PROTECTOR STRIP. 


The board shown in the illustration is 
equipped with twenty series drops and six 
high-wound polarized bells. When larger 
capacity is desired the board is made with 
a floor cabinet. 


A handsome desk set, in which the com. 
pany claims all points liable to cause 
trouble have been eliminated, is also Tap- 
idly winning favor. All the metal parts 
are heavily nickel-plated, and the base is 
of solid brass, engine turned. The switch 
hook contacts are in the base,and are made 
dustproof, at the same time being easy of 
access for inspection. This is shown in 
Fig. 4. Figs. 5 and 6 show two views of the 
portable telephone adapted for field line- 
men’s testing and railway use. It is fitted 
with a four-bar generator, equipped to 
send out either direct or alternating cur- 
rents, so that when used for testing, the 
lineman can call central without disturb- 
ing subscribers. 

This company is having unusual success 


with its intercommunicating systems. 























Fic. 4.—New Desk SEt. 


Fig. 7 shows a No. 12 battery call inter- 
communicating set, which is fitted with 
the same hand telephone as is used on the 
Pendant telephone. The switch returns 
to the home station when the hand tele- 
phone is replaced, and in the back view 
of the instrument the fineness of the 
wiring is very plainly shown. 

Some of the largest mills in the country 
have been equipped with this company’s 
generator call interior telephone. In this 
equipment the regular contact dry-battery 
exchange instruments are used, fitted with 
a plug box at bottom, and so wired that 
any station can be called even if the plug 
has been inadvertently left where last 
used. With this instrument the trans- 
mitter is of the solid back Bell type, with 
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gold electrodes. No felt washers are used, 
hut the carbon is confined in the chamber 





Fic. 5.—PoRTABLE LINEMAN’S TESTING SET. 


by mica washers held firmly in place by a 
screw cap. This is a loud, clear talker of 





Ge. 6.— TABLE LINEMAN’S TESTING ‘ 
Fic. 6.—Por L ’s TEST SET 


exceedingly good volume. ‘The receiver 
and generator and ringers the company 
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Fie. 7.—INTERCOMMUNICATING SET. 


has given considerable attention to, and 
the switch hook is very interesting. This 
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is self-contained, fitted with best German 
silver springs and platinum contacts. The 
main spring is laminated, being built up 
of three light springs, making a positive, 
slightly rubbing contact on upper points. 
In order to further protect these instru- 
ments from damage by lightning, a heavy 
carbon arrester is sent out by this company 
with every telephone. 


= 
~~: 


‘«sUnit ’”? Type Switchboard. 
The North Electric 





Company, of 


Cleveland, Ohio, in making every effort to 
follow the development of the independ- 
ent telephone movement, has given con- 
siderable attention to the development of 
small apparatus which, while not handling 
service of very great extent, is of a quality 
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Fic. 1.—MaGneto CaLL Boarp—100 Lines. 


equal to that installed in the larger mul- 
tiple exchanges. This company has 
brought out and placed upon the market a 
line of “Unit” type switchboards, two of 
which are illustrated herewith. 

These switchboards are mounted in 
cabinets which are of uniform design and 
size, and so constructed originally that sev- 
eral sections may be placed together by the 
removal of the side mouldings, presenting 
in connection the appearance of a con- 
tinuous switchboard. Figs. 1 and 2 show 
a front and rear view, respectively, of a 
100-line magneto call board, Figs. 3 and 
4 showing, respectively, a front and rear 
view of a 200-line lamp signal board with 


Y. 
Gg 
ve 


thirty magneto drops. The construction 
of these cabinets makes it possible to in- 





Fie. 2.—REAR View, Macneto CALL Boarp. 


stall apparatus in small exchanges where, 
by making additions from time to time as 





Fie. 3.—200-LinE Lamp SigNaL BoarRD WITH 
30 MaGnetTo Drops. 


the growth of the exchange necessitates, 
the expense of installation is met as the 
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business increases, without the company 
being obliged to throw out the old equip- 
ment. ‘These are made in magneto, call, 


target-signal and lamp-signal types. 
The line drops used in magneto call 










Fic. 4.—Rear View or Lamp Boarp. 
boards are constructed with especial care, 
the shell being made from solid Norway 
iron rod, bored out to within three-six- 
teenths of an inch of the end, thus afford- 
ing absolute freedom from residual mag- 
netism, as well as maximum impedance 
and sensitiveness. The armature is sus- 
pended from pivoted bearings, and is so 
arranged that the freedom of action is 
adjustable. The line contacts in this 
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Fia. 


5.—Strip oF LIne JACKs. 


type of switchboard consists of German 
silver springs mounted in rubber strips, 
each individual jack being separated by 
mica, the strips being rigidly fastened to 
a base plate of aluminum. The sleeves 
of these jacks are made of German silver, 
reducing the wear to a minimum. Both 
the target and lamp-signal switchboards 
are constructed with ample space for the 
additions of magneto, call and toll-line 
apparatus. 


The lamp jack is somewhat similar in . 


construction to the line jack, the jack 
springs, as well as the springs containing 
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the opals, being mounted in rubber and 
rigidly fastened to an aluminum plate. 
All of the jacks and the signals, whether 
in magneto, target or lamp boards, are 
individually movable without disturbing 


the rest of the equipment. The relays are 
made so as to be protected by a dustproof 
case. Fig. 5 shows a strip of the line 
jacks, Figs. 6 and 7 showing, respectively, 










Fig. 8.—MAGNETO CALL DRop. 


a strip of relays and the relay and dust- 
proof case. Fig. 8 shows the magneto 
call drop. Fig. 9 shows a listening and 
ringing key. 
These switchboards are equipped with 
a terminal rack in the rear, to which all 
wire is brought, the 
terminals being 
marked, or otherwise 
indicated so as to 
permit of the least 
possible chance for 
mistake in the in- 
stallation work, as 
well as to facilitate 
testing and inspec- 
tion. These are fur- 
nished both with 100 
and 200-line equip- 
ments for either 
magneto, call, super- 
visory or full common battery circuits. 
The company furnishes several grades 





Fic, 9.—LISTENING 
AND RINGING Key. 


_ of power-plant apparatus, ranging from 


primary batteries and a “Warner” gen- 
erator and small switchboard to a com- 


. plete.double set of storage batteries and 


fully equipped power switchboard. 


Fie. 7.—RELAY AND Dust-Proor CAsE. 
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Improvements in Common Battery 
Equipment. 

Among the many new improvements 

which the Eureka Electric Company, 

Chicago, Ill., has recently placed in the 





telephone field, the accompanying illus- 
trations show probably some of the latesi 
ideas in this form of apparatus. Fig. 1 
is the new platinum concealed contact 











Fig. 1.—CoNCEALED Contact DEsk SET. 


desk set, which is made of solid brass 
construction (no spinning), and which 
the company claims is a type of instru- 
ment which has received every considera- 
tion to make it of the highest electrical 
and mechanical perfection. The com- 
pany is finding an extensive demand for 
the No. 20 receiver, which is shown in a 
state of assembly in Fig. 2. This re- 
ceiver is also made in solid rubber shell, 
and is one of the simplest receivers, and 
at the same time hardest to get out of 
adjustment, which has been placed) on 
the market. Fig. 3 shows the receiver 
ready to be connected up to the telephone 


instrument. 
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This company’s common battery type, 
back transmitter is constructed to 
successfully on either twenty- 


solid 
operate 





four or forty-volt circuits. Its internal 
resistance is seventy ohms, and it is cap- 
able of carrying a heavy battery charge 


Fie, 3.—RECEIVER. 


without heating or creating any battery 
action whatever. It embodies new fea- 
tures, and it is impossible for it to get 
out of adjustment after once installed. 





Fic. 4.—SOLDERED CONNECTION OF SOLID 


Back TRANSMITTER. 


The carbon chamber is constructed in the 
bridge piece, and the carbon electrodes are 
soldered, giving them positive action. 








Fic. 2.—DIsASSEMBLED RECEIVER. 
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These transmitters have met with pro- 
nounced success in every independent 
plant in which they have been installed. 
This company’s flashlight magneto clear- 
out is claimed to be a decided improve- 
ment, and is in successful operation in a 
great number of plants. 
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New and Novel Telephone Apparatus. 


The Sterling Electric Company, of 
La Fayette, Ind., has recently introduced 
in the telephone field some apparatus 
which is new and novel, and which is 
radically different from anything hereto- 
fore brought out. The company’s leader 
for this year is its common battery lamp 
signal, double supervisory multiple switch- 
board of the one-relay type. In addition 
to this multiple switchboard, specialties 
which are exclusive are Bell type tubular 
drop switchboards, flashlight transfer 
systems, combined cable terminals and 
protectors, combined main and _inter- 
mediate iron frame distributing board 





ComMon Batrery Desk SET. 


with complete heat coils and carbon pro- 
tective devices, tubular line fuse, copper 
test connectors, selective signal, non-inter- 
fering party-line telephones. 

One of the latest things placed on the 
market by this company is a common bat- 
tery multiple system known as the Fowler 
one-relay system, which is the invention 
of its electrical engineer. This ‘system 
reduces the amount of apparatus used to 
a minimum. The board is made up in 
sections of one operator’s position, con- 
structed of iron frame covered with ma- 
hogany or oak, and is accessible at the 
rear through sliding doors, or at the front 
through movable panels. Each operator’s 
position is equipped with a telephone set 
consisting of sixteen pairs of cords and 
plugs, thirty-two supervisory lamps, giv- 
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ing double supervision, and two operators’ 
cutout plugs and jacks. The lamp jacks, 
answering jacks and multiple jacks are 
made up in banks of twenty-five each, the 
lamp signals being placed immediately 
over the answering jacks. The complete 
equipment of one section of the board con- 
sists of the keyboard with its complement 
of plugs, jacks and supervisory lamps, and 
ringing and listening keys. The face of 
the section carries 150 lamp signals, 





Supervisory LAMP JACK, WITH JEWEL. 


answering jacks and its complement 
of multiple jacks. The rear of the 
board carries condensers, which are con- 
nected in each cord circuit. With the ex- 
ception of one induction coil and one re- 
tardation coil there is, besides the neces- 
sary cables, no apparatus in the operator’s 
position. There is but one relay employed, 
this relay controlling the line signal and 
both supervisory signals. These relays 
are located upon a suitable rack, gener- 
ally in the room with the distributing 





OPERATOR’s CuTOUT JACK AND PLUG. 


board and power plant. This relay rack 
with the relays, together with the multiple 
jacks and answering jacks and the key- 
board equipment, constitute all of the ap- 
paratus for this common battery switch- 





RINGING AND LISTENING Key. 


board. The accompanying illustrations 
show the common battery desk set and 
supervisory lamp jack with jewel, an 
operator’s cutout jack and plug, and a 
standard ringing and listening key. 
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Artificial Abrasives. 

The experiments in producing artificial 
abrasives that have been in progress dur- 
ing the last fifteen years have met with 
success, and there are now three artificial 
abrasives on the market—carborundum, 
crushed steel and artificial corundum. 
Carborundum is produced by the Car- 
hborundum Company at Niagara Falls, 
and in 1901 the total production of car- 
hborundum was 3,838,175 pounds, valued 
at from eight to ten cents per pound, as 
compared with 2,401,000 pounds in 1900. 
Carborundum is now used to a certain ex- 
tent as a general abrasive. Crushed steel 
is used in the stone-cutting trade, particu- 
larly by the marble and granite cutters. 
The production of crushed steel by the 
Pittsburg Crushed Steel Company in 
1901, amounted to 690,000 pounds, 
being 10,000 pounds less than the pro- 
duction of 1900. A new industry has 
been started in the manufacture of arti- 
ficial corundum. The Norton Emery 
Wheel Company has erected a plant at 
Niagara Falls for the manufacture of 
artificial corundum, and already two or 
three carloads of the material have been 
manufactured and made into wheels, etc., 
which are reported as giving good satis- 
faction. 
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The Kellogg Three-Tenths-Inch 
Multiple Jack. 


In the accompanying illustration will 
be noticed the three-tenths-inch multiple 
jack made by the Kellogg Switchboard 
and Supply Company, Chicago, Ill. Some 
very interesting figures in connection with 
the installation of this jack were given, 
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resistance as most of the jacks on three- 
eighths-inch centres. This type of jack 
will be used in the 18,000-line switchboard 
now building for the Frontier Telephone 
Company, Buffalo, N. Y., and in the 
15,000-line board building for the Home 
Telephone Company, of Los Angeles, Cal. 
—-—p>e 


Wall Telephone Sets. 


In the accompanying illustrations are 
shown two of the types of wall telephone 














NEW WALL TELEPHONE SET. 


sets made by the Lambert Schmidt Tele- 
phone Manufacturing Company, with of- 
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line capacity multiple switchboard for the 
Manhattan Railway Company, of New 





New WALL TELEPHONE SET. 


York city. This board is built to stand 
the most severe service. Many of the in- 
struments will be located fully ten miles 
from the central, and practically all will 
be operated continuously. Six operators’ 





and a very complete description published 
in last week’s issue of this paper. This 
jack is known as a two-conductor jack, 
and is built of the best grade of hard rub- 
ber, brass and German silver. One spring 
in the jack and two contacts in the plug 
make this capable of being very substan- 
tially built, having as high an insulation 


BANK OF THREE-TENTHS-INCH MULTIPLE JACKS. 


fices at New York city and factory at 
Weehawken, N. J. This company has re- 
cently taken up large exchange work, and 
is now manufacturing multiple switch- 
boards of any capacity, using either lamp 
signals or electric self-restoring line- 
drops. One of the most notable equip- 
ments which has been secured is the 500- 


positions have been provided. The outfit 
is of the straight common battery multiple 
type, and is claimed to be of very excellent 
construction. This company manufac- 
tures a complete line of telephones for 
every purpose, including exchange equip- 
ments and intercommunicating systems 
for offices and residences. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Some Interesting Railway Station 
Equipment. 

The Hudson Valley Railway Company 
is a consolidation of the Stillwater and 
Mechanicsville, Greenwich and Schuyler- 
ville, Glens Falls, Sandy Hill & Fort 
Edward and Warren County railroads 
and the Saratoga Traction Company. 
The company has now in operation over 
100 miles of electric road running north 
from Albany and Troy to Saratoga, Lake 
George and the Adirondacks. At the 
present time power for operating the road 
is derived from several independent power 








APPARATUS. 





there will be installed a 250-kilowatt 
rotary converter operating direct current 
to alternating current with raising trans- 
formers. Power will be transmitted by a 
three-phase, 11,000-volt transmission line 
to Caldwell where lowering transformers 
and a second 250-kilowatt rotary con- 
verter operating alternating current to 
direct current will be installed to supple- 
ment the power of the Caldwell direct- 
current generating plant. 

At the company’s power station in 
Saratoga there is to be installed a 400- 
horse-power engine and 250-kilowatt, 





paratus now in use and in course of in- 
stallation will be displaced by eight 300- 
kilowatt, 600-volt direct-current rotary 
converters. 

All of the electrical apparatus for the 
temporary installations and also for the 
permanent equipment of substations is to 
be built and furnished by the Westing- 
house Electric and Manufacturing Com- 
pany, Pittsburg, Pa. 


A Convention Souvenir. 








The illustration herewith shows the 
group of gentlemen who attended the 














Group or ATTENDANTS AT NATIONAL ELEcTRIC LigHt AssOcIATION CONVENTION, HELD 


stations located at Stillwater, Saratoga, 
Middle Falls, Glens Falls and Caldwell. 
Ultimately, power for operating the entire 
system will be developed on the Hudson 
River, near Waterford. 

For the operation of the road until the 
Hudson River power station is completed 
a somewhat unusual and _ interesting 
method will be used. The company has 
increased the capacity of the direct-current 
power station at Glens Falls by installing 
a 250-kilowatt, direct-current engine-type 
generator and has increased the capacity 
of the Caldwell station by installing a 
270-kilowatt, direct-current belted gen- 
erator. In the power station at Glens Falls 





2,200-volt belted alternating-current gen- 
erator with raising transformers. From 
this power station power will be trans- 
mitted by a three-phase, 11,000-volt trans- 
mission line to a substation at Round 
Lake where lowering transformers and a 
250-kilowatt rotary converter operating 
alternating current to direct current are 
to be installed. This substation will sup- 
ply power to the recently completed Sara- 
toga division of the system connecting 
the main line at Mechanicsville with the 
Saratoga-Balston line at Balston Spa. 
After the alternating-current generating 
plant is installed next year on the Hudson 
River, the generating and substation ap- 


IN CINCINNATI, OHIO, May 19, 20, 21. 


recent convention of the National Elec- 
tric Light Association, when they visited 
the works of the Bullock Electric Manu- 
facturing Company at Norwood during 
the meeting. This party was taken from 
Cincinnati to Norwood on a special train 
as the guests of the Bullock company 
and were entertained by the company dur- 
ing the afternoon. We reproduce the 
group as it contains the likeness of many 


representative electricians and those con- 
nected with the manufacturing side of the 
electrical industry. On the extreme right 
is Mr. F. G. Bolles, manager of the For- 
eign and Advance Department for the 
Bullock company, who was in charge for 
his company. 
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Interesting Wire Experiments for 
Sound-Carrying Capacity. 
During the past week a most artistic 
little brochure has been issued by the 
makers of “Phono-Electric” wire, the 
Bridgeport Brass Company, of Bridge- 


port, Ct., which contains consider- 
able data of an_ original nature 
bearing on experiments conducted 


under the auspices of the manufacturer 
of this product, covering the sound-carry- 
ing capacity of line wires for telephone 
and telegraph use. This interesting 
and highly instructive booklet has been 
compiled from reports cf an investigation 
by Drs. Louis Bell and Leonard Paget, 
on the properties of this wire, and is en- 
titled “Several Good Reasons Why ‘Phono- 
Electric’ Wire Makes the Best Working 
Line for Telephony and Telegraphy.” <A 
thoroughly scientific and masterly re- 
search is accomplished, and the phenom- 
ena of electric currents in telephone and 
telegraph service are comprehensively and 
graphically described. The proper rela- 
tions existent between a conductor and its 
efficiency, with regard to the different 
ranges of service which it is called upon 
to carry,are treated in a simple and at the 
same time deeply technical manner. The 
phenomena of the reproduction of articu- 
late sounds and the opinions and con- 
clusions of the highest scientific authori- 
ties are carefully considered, and many 
interesting comparisons are drawn illus- 
trating the practicability of this wire for 
every condition of service... 

“Phono-Electric’ wire has been pro- 
duced, after long experience with com- 
posite wire, with various bronzes, and 
with soft and hard-drawn copper, to meet 
the requirements of lines that must be 
kept in first-class operating condition 
twenty-four hours per day, and 365 days 
in the year. The aim of the manu- 
facturer has been to furnish a material 
that would combine the strength of iron 
with the operative qualities of copper, and 
would produce a line with a large factor 
of safety, a long line and perfect power 
of transmitting electrical signals. The 
claim is made by the manufacturer that 
“Phono-Electric” wire is twice as strong 
as soft-drawn copper, one and one-half 
times as strong as the best hard-drawn 
copper, and will stand I¢hg spans, ex- 
tremes of temperature and loads of snow 
and sleet with more than the reliability 
of steel. The following physical con- 
stants may be found in the interesting 
list appended ; 
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‘ ee 
7 * e . 
Number piameter Breaking gtrength "Feet in 
B. and 8. in Mils Weight Pounds per Inter- 
Gauge. * Pounds. q. Inch. na ional 
Ohms 75° F. 
8 128.5 1,075 82,700 1.555 
9 114.4 850 82,460 1.961 
10 101.9 685 83,810 2.472 
11 90.74. 545 84,060 3.109 
12 8u.81 420 83.700 3.932 
18 71.96 340 83,390 4.957 
14 64.08 270 83,710 6.251 
15 57.07 220 85,210 7.86 
16 50.82 180 85,500 9.81 


“Phono-Electric” wire has in a unique 
degree the valuable properties implied by 
toughness, and under the conditions under 
which ordinary copper wire would snap, 
due to kinking or other strains, “Phono- 
Electric” will bend and yield and save the 
integrity of the line. Under torsional 
tests it has demonstrated its ability to 
stand nearly three times as many complete 
turns in a given length as hard-drawn 
copper. 

Its elastic limit is said to be forty per 
cent greater than that of hard-drawn 
copper, being between seventy and eighty 
per cent of its tensile stréngth, hence 
under a heavy load of snow or sleet it will 
take no permanent set and sustain no 
injury from a strain that would bring 
hard-drawn copper down upon _ the 
ground. 

The physical and chemical uniformity 
of the elements entering the composition 
of this wire is such that it resists cor- 
rosion and has no galvanizing which may 
be affected, as in ordinary material. 

In trying to impart added strength to 
the body of a hard-drawn copper wire, 
the surface seems to be strained far beyond 
its elastic limit, so that the strongest part 
of the wire is not the surface shell, but a 
shell just within the surface. Outside 
of this, the fibres of the metal seem to 
have been over-strained and broken, so 
that the process of hard-drawing would 
appear to defeat itself, and leave the pro- 
duct of uncertain quality. Tables com- 
piled from electrochemical examinations 
of successive concentric shells of wire 
have shown the unequal distribution of 
strains in the skin of hard-drawn wire. 
The resistance of a copper wire is raised 
from four to ten per cent by the process 
of hard-drawing, according to the size of 
the wire and the tensile strength desired. 
The relation of resistance to the operative 
properties of telephone and _ telegraph 
lines is often seriously misjudged. For 
clear signaling, the tensile conductivity 
of the line is of less importance than the 
proper balancing of inductance and 
capacity. A long-distance telephone line 
fails, not because the electrical waves are 
simply attenuated by the resistance of thé 
circuit, but because they are distorted by 
improper variations of the other line con- 
stants. “Phono-Electric” wire transmits 


speech with remarkable clearness and 
sharpness. The claim is also made that 
this wire is of great value in rapid teleg- 
raphy, the signals being delivered with 
great sharpness, and not being distorted 
jn any way in very long lines, 
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A Series Long-Burning Arc Lamp. 


The Columbia Electric and Manufac- 
turing Company, of New York city, has 
made improvements which it claims are 
the outgrowth of long and careful study 
and experiment upon the problem of are 
lamps, consisting essentially in a novel 
mechanical construction and in additional 
features which provide a perfect cutout, 
electrical balance and the control of the 
gases generated in the vacuum bulb. 
Great trouble has been experienced in the 
fact that the excessive accumulation of 
gas in the vacuum bulb will either force 
the carbon upward and cause the lamp to 
cut out or it will generate an excessive 
heat which deteriorates the bulb. 

This difficulty is met by the in- 
troduction of an automatic valve which 
will open when an excess of gas is 
generated and close when the pressure 
is lessened, thereby maintaining the same 
pressure of gas at all times. It is claimed 
that this lamp will burn 150 hours with 
one set of carbons. The cutout is ex- 
ceedingly simple and works entirely by 
gravity, and is sure of operation under 
most trying conditions. No dash-pot ad- 
juncts are used, and all connections are 
so arranged that any part may be removed 
with an ordinary screw-driver. The lamp 
will burn on any series are circuit without 
change of adjustment. 

Another feature of this lamp and one 
which the manufacturer is confident will 
make it especially desirable is that it is 
not necessary to trim the carbons of this 
lamp daily. This long-burning lamp re- 
quires trimming only once in seven days, 
using one set of carbons. This lamp has 
been placed in operation by one of the 
leading railroads, and the company states 
that the present tests give an assurance 
of complete success. 

The company has just completed the 
erection of a large works at 316-322 Mar- 
ket street, Newark, N. J., for the manu- 
facture and exhibition of these lamps. 
> 

Many years ago Lord Armstrong, the 
noted English scientist, secured some ex- 
tremely interesting photographs of the 
phenomena resulting from discharges of 
electricity over dust-plates. Entirely in 


ignorance of what had been done in the 
same general field, Mr. T. Burton Kin- 
raide, of Boston, has been for years con- 
ducting experiments in this field, by which 
he has carried investigation much further 
than Lord Armstrong. A paper in The 
Century for July, under the caption 
“Curious Electrical Forms,” will set forth, 
with illustrations, the character of the 
so-called positive and negative phases of 
electric energy, and of a third phase which 
has never before been revealed. They are 
the result of several years of experiment- 
ing on the part of Mr. Kinraide, and are 
the record of impressions made by minute 
electrical discharges upon highly sensitive 
plates. The text is by Miss Anabel Parker. 
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New Power PLAnt FoR Kansas Ciry— 
Within a very short time it is expected that 
‘he management of the Metropolitan Street 
jtailway Company will begin work on a new 
power plant, which is expected to involve 
an expenditure of $2,000,000. It is an- 
nounced that the company has completed 
negotiations for nearly three acres of land, 
options having been secured upon this for 
all except two or three streets. As soon as 
ihe title is secured, the Metropolitan com- 
pany will start work. The buildings already 
upon the ground will be razed and the 

‘act graded. The project contemplates 
building one of the finest electric plants in 
the West, from which power will be sent 
out to run all the car lines in Kansas City. 


Pacuric Coast Exectric Ratmway—The 
work of reconstructing the North Pacific 
Coast Railroad, the narrow-gauge line that 
runs from Sausalita to Cazadero, is about 
to be commenced, and the directors are fig- 
uring upon plans which have already been 
decided upon. The money to cover the 
greater part of the changes contemplated 
is now at the disposal of the directors of 
the road. The most prominent of the 
changes that will be made to the road will 
be to reconstruct that part of the line be- 
tween Sausalita and San Rafael and Mill 
Valley to an electric line. Spurs will be 
run from the main line into all the gulches 
in the range of hills which it crosses, where 
there are many suburban homes. In this 
way it is proposed to give the best possible 
transportation facilities to residents along 
the road. The changes will invoive an ex- 
penditure of some $750,000. 


A New TELEPHONE SYNDICATE—It has been 
announced that a syndicate will be formed 
to take $1,200,000 of common and preferred 
stock, the first at $25 per share, and the 
latter at $100 a share, of the United States 
Telephone Company. The United States 
Telephone Company is the long-distance tele- 
phone company operated in connection with 
the Federal Telephone Company. This com- 
pany is capitalized at $2,000,000. Under 
the present reorganization plan, it is pro- 
posed to retire the floating indebtedness of 
the company at once. It is said that the 
control of tne company under the new con- 
ditions will not be in any one city. Large 
biocks of stock will be sold in Toledo, 
Columbus, Akron, Dayton and other cities 
where the independent telephone companies 
are financially strong, and the new inter- 
ests feel very certain of a most successful 
campaign. 


A Bie SuBpway PLANNED—It is understood 
that a company headed by ex-Mayor Hemp- 
stead Washburn, William A. Alexander and 
S. S. Gregory, will ask the council of Chi- 
cago for permission to build a subway ex- 
tending to all parts of the city, and honey- 
combing the entire downtown district. An 
expenditure of between $40,0v0,000 and $50,- 


000,000 is projected by the directors, who 
plan to turn the tunnel over to the city at 
the end of fifteen years, their compensation 
during that period to be agreed upon later. 
The promoters declare that it will require 
about four years in building, and will mean 
an expenditure in the city of between 
»5,000,000 and $8,000,000 per year, and will 
keep 6,000 or 7,000 men at work during 
that time. It is announced that every- 
thing in the way of capital up to $50,000,000 
has been secured and arranged, and thirty 
days after the ordinance has been passed 
and accepted work will begin. The project 
contemplates the use of the subway by trac- 
tion companies on all sides of the city, its 
use for all manner of electric wires, includ- 
ing the wires of the Chicago Telephone 
Company, and possibly, at a later day, of 
forcing the abandonment of the elevated 
route in the business district of the city, 
and the use of the subway by the elevated 
trains. The ordinance will ask permission 
to dig from curb to curb and to go to a depth 
of twenty-four feet. 


ARKANSAS VALLEY—According to incorpo- 
ration papers filed with the Secretary of State 
at Denver, Col., the Arkansas Valley will 
have a network of electric railroad lines in 
the neighborhood of La Junta. The new com- 
pany is called the Otero Interurban Light, 
Power and Traction Company, and the in- 
corporators and directors are Charles F. 
Lacombe, of Denver; William B. Gobin, of 
Rocky Ford; Horace B. Dye and James W. 
Beaty, of Manzanola, and Francis M. Wie- 
land, of Fowler, Col. The company is capi- 
talized at $1,000,000. The main purpose of 
the new company stated in the papers is to 
construct a system of electric lines in Otero 
County, and the lines that are to be built 
are outlined as follows: One line through 
the county of Otero, east and west through 
the town of La Junta, and from La Junta 
south to the southern county line; also lines 
connecting the cities of Rock Ford, La Junta, 
Manzanola, Fowler, Ordway and Sugar City. 
Another line is to extend east from Rocky 
Ford through what is known as the Hol- 
brook district, and thence back to La Junta. 
The company proposes to operate these lines 
by means of electricity, and incidentally to 
furnish light and power to each of the towns 
through which the lines will pass. The 
main offices of the company will be at La 
Junta. Extensive electric power plants will 
be erected along the line. It is stated by 
the promoters that work on the new road 
will begin as soon as possible, and that it 
will be hurried to completion... There is 
plenty of capital behind the enterprise, it is 
stated. 

RaILway EXTENSIONS IN MeExico—The 
ability of Americans in railroad manage- 
ment is again demonstrated, writes Con- 
sul-General Philip C. Hanna, from Mon- 
terey, in the improved condition of several 
lines in Mexico since they have been taken 
over by American companies. The Mon- 
terey & Mexican Gulf Railroad, extend- 
ing from Monterey to Treviiio and from 
Monterey to Tampico, was built for an 
American company, but soon passed into 
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the hands of a Belgian corporation, under 
whose management the line deteriorated. 
Some time ago the Mexican Central, which 
is now an American property, purchased 
the Monterey & Gulf line. It is being 
put into first-class shape and extended from 
Monterey to Torreon, where connection will 
be made with the main line of the Central. 
It is also understood that the Central will 
shortly construct a direct line from Tam- 
pico to Mexico City, will complete the line 
which is now building from Tampico to 
the Pacific coast, and, it is believed, will 
also build a line from Monterey to some 
point on the Rio Grande, connecting there 
with some other system of roads. Several 
surveys are being made, and there is evi- 
dence that this enterprise will shortly ex- 
tend its lines to many parts of the Repub- 
lic where there are no roads, thereby de- 
veloping rich parts cf this country which 
at present have no means of marketing 
their products. These extensions will not 
only benefit Mexico, but will strengthen the 
trade relations with the United States. Be- 
sides controlling the lines referred to above, 
the Mexican Central extends from El Paso, 
Tex., to the City of Mexico, running beau- 
tiful American coaches and Pullman sleep- 
ing cars from Mexico City to nearly all the 
northern cities of the United States. 


TELEPHONE AND TELEGRAPH | 


Butter, Pa.—The Speechley Telephone 
Company has been incorporated, and articles 
have been filed. The company will at once 
build a twenty-five-mile line through the 
Speechley oil field. 


OmaHA, Nes.—The South Omaha Inde- 
pendent Telepnone Company, with a capital 
stock of $75,000, has been incorporated by 
the following: W. S. King, A. A. Wright, 
Thor Jorgeson, Frank Crawford and Thomas 
H. Healey. 


Witmineton, N. C.—The board of alder- 
men at 2 special meeting passed on its first 
reading the ordinance granting the privi- 
lege to the Southern Bell Telephone and 
Telegraph Company to put its wires under- 
ground in downtown streets. 











Kansas City, Mo.—The Missouri & Kan- 
sas Telephone Company has taken out a 
permit for the erection of a new branch 
office exchange. When completed, the 
structure will be occupied by the old offices. 
The building is to cost $10,000. 


Sioux Criry, Iowa—Articles of incorpora- 
tion for the Arlington Telephone Company, 
of Mowville, have been filed in the office of 
the county recorder. The company will 
have a capitalization of $5,000, and will 
build a telephone system to operate in Iowa. 


LARNED, Kan.—The old automatic tele- 
phone company has been replaced by a new 
switchboard system. A new company, 
headed by Dr. A. A. Sharp, has been organ- 
ized and has just completed a fine two 
story telephone exchange building. Work 
on the long-distance toll line is being pushed 
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as fast as possible and when connected up 
Larned will be able to talk with all towns 
east to Kansas City. 


Syracuse, N. Y.—The Central New York 
Telephone and Telegraph Company is re- 
building all of its toll lines, putting them 
on a copper metallic basis. The company 
has lines in nine counties, and 1,200 miles 
of line will be rebuilt. Twenty thousand 
new poles are on the line now. 


THE FRONTIER TELEPHONE COMPANY, at 
Buffalo, N. Y., is rapidly constructing its 
new exchange on Ellicott street, and hopes 
to be in operation in the comparatively near 
future. It is said that the company has 
secured about 1,800 subscribers, and that it 
purposes to begin operation with at least 
3,500. 


Lorain, On10—The Black River Telephone 
Company will increase its capital stock 
from $50,000 to $100,000, and will spend 
$70,000 in the reconstruction of its plant. 
A central energy system will be put in 
cperation, which will have a capacity of 
nearly 4,000 telephones, besides other im- 
provements, it being planned to erect a 
new building for the exchanges. 


WasasH, Inp.—All the stock of the Co- 
operative Telephone Company at La Fon- 
taine has been subscribed, and the new 
system is to be put in at once. The com- 
pany will make a special feature of farm- 
ers’ service, and over 100 telephones will 
be installed among the land owners in the 
vicinity. Connection is furnished by toll 
lines with all the towns within a radius of 
fifteen miles. 


Nut.try, N. J.—It has been reported that 
the New York & New Jersey Telephone Com- 
pany is about to install a complete system 
for Nutley, N. J. Poles have been erected, 
wires strung, and everything is now in shape 
but the installation and connection of the in- 
struments. It is proposed to connect the new 
Nutley system with that of Belleville, and 
have a substation at the latter place. From 
there, connection will be made with outside 
points through the Newark central station. 


ALBANY, N. Y.—The Commercial Pacific 
Cable Company has filed a certificate of in- 
crease of capital stock from $3,000,000 to 
$12,000,000. One-third of the cable to be 
laid between San Francisco and Honolulu 
is already manufactured. The company is 
now preparing to proceed with the con- 
struction of the remainder of the cable from 
Honolulu to Manila, a distance of about 
6,000 miles, and this increase of capital is 
in order to provide the cash necessary to 
complete the cable. 


CepAaR Rapips, Iowa—The Cedar Rapids 
& Marion Telephone Company has com- 
menced work on its project of putting in a 
conduit system in the business part of the 
city which is to include a fireproof build- 
ing, 80,000 duct feet of conduit in the busi- 
ness portion of the city, new poles and 
wires in the residence portion and a new 
central energy switchboard, with metallic 
circuit. The whole is to cost in the neigh- 
borhood of $125,000. The company is doing 
the work itself and the engineer in charge 
is Mr. H. J. Minhinnick, of Chicago. 
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Marietta, Ga.—The Marietta electric 
light plant has been sold to the Marietta 
Electric Company and the new company 
will improve and enlarge the plant at once. 


CONNELLSVILLE, Pa.—The holdings of the 
Connellsville Electric Company have been 
sold to the West Penn Railway and Light 
Company. The price paid is said to be in 
the neighborhood of $150,000. The stock 
was held exclusively by local people. 


Hairax, N. S.—A deal has been ratified 
here by which the Halifax Electric Tram 
Company has purchased the property and 
franchise of the People’s Heat and Light 
Company, thus centralizing in one corpora- 
tion the electric light and gas interests of 
the city. 


BEAVER, UTAH—Beaver is to have an elec- 
tric 1ighting system. The city council has 
granted a franchise to E. A. Hodges, of 
Beaver, who will commence work at once 
on a 600-light plant, having leased the 
water power of the Beaver Woolen Mills 
Company. 


Guten Cove, L. I.—The Franklin Electric 
Illuminating Company is to increase its 
capital stock from $35,000 to $60,000. The 
plant of this company was recently doubled 
in capacity, but the continued growth of 
the summer colonies makes a further en- 
largement necessary, in order to supply 
adequate service. 


CHARLESTON, W. Va.—The Light, Fuel and 
Power Company, of West Virginia, with 
office at Sutton and works at Burnsville, has 
been incorporated with a capital stock of 
$2,500,000. The incorporators are: W. E. 
Haymond, E. B. Carlin, of Sutton; Charles 
E. Benwell and Reginald C. Bennett, Burns- 
ville, and Henry J. Roberts, New York. 


McKeesport, Pa.—The finance committee 
of the council has recommended the ex- 
penditure of $60,000 on a city light plant. 
The contract for furnishing the city with 
electric light expires next September, and 
it was proposed to have the city plant ready 
by that time, but owing to numerous de- 
lays this will be impossible. A bond issue 
will be necessary to build the light plant. 
City Controller R. A. Hitchens reported to 
the committee that only $40,000 was im- 
mediately available, but that $23,000 would 
be added to that amount after July 1 from 
the sinking fund. 


Butte, Mont.—Another company has 
been formed to supply Butte with electric 
light and power. It is composed of George 
Casey, J. K. Heslet and John F. Cowan. 
They have located 1,500 horse-power of the 
water of Race Track creek, about twenty- 
five miles from Butte, in a direct line. 
The water will be diverted from the main 
stream by means of a ditch and will be re- 
turned to the stream above any point where 
the water is now used for irrigation. The 
fall of the creek is 700 feet in three and 
one-half miles, which will be the length of 
the ditch to be constructed. It is expected 
to put in a general lighting and power plant 
for use in Butte. 


NEW INCORPORATIONS | 


Buttonwoop, Pa.— Jackson Telephone 
Company. $12,000. 

Point PLeasant, N. J.—The Point Pleas. 
ant Traction Company. $200,000. 


CaponiA, On10—The C. D. Resler Electric 
Light and Power Company. $5,000. 


SHICKSHINNy, Pa.—The Lower Luzerne 
Telephone and Supply Company. $7,500. 

SPENCERVILLE, OHIO—The Spencerville 
Telephone Company. Increased from $20,000 
to $40,000. 

NragaRA Fats, N. Y.—The Niagara Falls 
Power Company. Increased from $6,500,- 
000 to $9,500,000. 


Mapison, Wis.—The Amery Electric Com. 
pany. $7,500. Incorporators: George F. 
Griffin, L. Q. Olcott and George Heald. 


Wray, CoLt.—Wray Telephone Company. 
$3,000. Incorporators: Howard Klugh, T. B. 
Groves, L. R. Parker and others. 


New Lisson, N. J.—Farmers’ Telephone 
Company. $100,000. Incorporators: Henry 
M. Black, M. W. Hargrove and W. H. Reeves. 

LITCHFIELD, Itt.—People’s Mutual Tele- 
phone Company. $5,000.  Incorporators: 


G. W. Rainey, J. R. Haisley and S. D. Cana- 
day. 


MapIson, Wis.—Dane County Rural Tele- 
phone Company. $10,000. Incorporators: 
J. C. Harper, H. C. Winter and H. J. Suther- 
land. 


New York, N. Y.—The State Electric Com- 
pany. $1,000. Directors: Sarah A. Miner, 
Henry L. Stamper and Jacob H. Lubin, 
New York. 


MILWAUKEE, Wis.—Arnold Magnetic 
Clutch Company. $100,000. Incorporators: 
Fordyce H. Bottum, Hugh Ryan and H. C. 
McDermoti, 


CampEN, N. J.—American Electric Im- 
provement Company. $1,000,000  Incor- 
porators: H. Graham Bleakley, Edwin G. C. 
Bleakley and H. F. Stockwell. 


NEw York, N. Y.—National Telephone 
Company. $3,000,000. Incorporators: John 
H. Lewis, William E. Milne, New York city; 
James G. Gregg, Morristown, N. J. 


FRANKFortT, Ky.—The Paducah Street Rail- 
way Company. $300,000. Incorporators: 
A. L. Rich, Charles S. Maltby and Clarence 
Dallan, all of Louisville, Ky. 


PHILLIPsBuRG, N. J.—Easton & Washing- 
ton Traction Company. _ $100,000. Incor- 
porators: Thomas A. H. Hay, William O. 
Hay, Easton, Pa.; Robert M. Petty, Wash- 
ington, N. J. 


WavRIEKA, OkLA.—The Farmers and Mer- 
chants’ Telephone Company. $10,000.  In- 
corporators: J. M. Bellamy, president; G. W. 
Davis, secretary; A. X. Campbell, treas- 
urer; C. B. Bellamy, vice-president and gen- 
eral manager. 


New York, N. Y.—Consolidated Fire 
Alarm Company. $2,500,000. Directors: 
Augustus D. Juilliard, Thomas R. Brown, 
Manhattan; Bernard M. Ewing, Wyckoff, 
N. J.; Thomas R. Were, Maplewood, N. J., 
and Leroy L. Chuin, Montclair, N. J. 
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(ELECTRICAL SECURITIES 


As the heated season of summer pro- 
gresses, there is no doubt in the minds of 
professional speculators that conditions are 
looking decidedly bearish. However, unless 
there should be a material change in the 
situation, particularly as regards the agri- 
cultural outlook, the possibilities of the fall 
season are distinctly good, with the active 
probability of a bullish campaign. The 
coal strike outlook, and. the prospect of its 
extending to the bituminous miners, has of 
course much to do with the lagging con- 
dition of affairs during the past week. The 
semi-annual payments of July, now about 
due, have also a discouraging.effect, in that 
it means a tightening in the money mar- 
ket. The money market nas held about un- 
changed during the week, although 4 hard- 
ening tendency is evident in an increased 
demand for time funds. At the same time, 
it is impossible to escape the conclusion 
that rates will go higher before the end of 
the month. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JUNE 21. 

New York: Closing. 
Broomivn kt. Pe cso vcccleswatece ewes 66% 
Com, \CkSe sale wed a ste evewte Sane as 220 
Gent Wee 257 onsaee acceso neous 306 
HAR SS Coe TCC sic wc ncrsis ra ein ores 198 
Mani. Hale cucics con vocaeese ce we mnes 131 
NESE G ORG oc oo wicks wre merece once wie 150% 
N; Woi@ Node Vek Cais 5 f.0ssctecscr 174 
Westinghouse Mfg. Co............ 210% 


Brooklyn Rapid Transit has been reason- 
ably strong during the week. May was a 
good month, and the officials of the com- 
pany say that if June does as well, the two 
will help greatly to make a good annual 
statement. The report of a week ago 
showed the gross receipts to be $44,000, an 
increase of $8,000 over the same week a 
year ago. 


Boston : Closing. 
AM. FOIGh. @ PGE. <csens co ceteinees 176% 
NGISOH TBO Soc ccls eecaseusees 275 
Mage WOO SIE i 0'oe ae citoniieceeea 98 
New Hingiand: Tel. i...0cscc.e esses 147 
Western Telephone & Telegraph... 102%4 


Western Telephone and Telegraph com- 
mon has been selling at 3014, and the pre- 
ferred at 102%. The present advance is be- 
lieved to be a speculative movement dis- 
counting the declaration of a preferred 
stock dividend in August. The amount of 
this dividend has not been determined. 


Philadelphia : Closing. 
Hlee. Co.-of America........... 1%, 
Whee. Mtor: Bato .ioos ocivcicdvascce 90 
Blectrie Stor.- Bat. pf...........: 90 
Philadelphia Elec................ 5% 
Union: Braction: «0.065. ctececass 44 
United Gd; ©6i 5.350% ose se cca ees 106 

Chicago : Closing. 
Chicago Edison Light............. 179 
CRlCama se POLOD cices; ice ss co caela's vie 170 
Metropolitan. WE. pf.............<- 90 
National < Cannes 6 66.565 sé cc ocle.s 22% 
National Carbon pf............... 95 
Union: Retetiane 2). si... hence ok 17% 
Union: Pemetien pls ois. on ccc 52 


Mr. WILLIAM CoLe, of the Sterling Elec- 
trical Manufacturing Company, Warren, 
Ohio, spent a few hours in New York dur- 
ing the past week. 

Mr. Henry L. SuHippy, treasurer of John 
A. Roebling’s Sons Company, of New York, 
is in London this week, combining business 
with the intention of taking in the corona- 
tion of King Edward. 


Mr. Cyrus O. BAKER, JR., the platinum re- 
finer and importer, returned last week from 
a month’s sojourn in Europe, devoted to 
business for the house of Baker & Company, 
of which he is the head. 


Mr. W. J. PHE.Ps, of the Phelps Company, 
Detroit, Mich., the well-known manufacturer 
of Hylo electric lamps, who was recently in 
New York city, is attending the convention 
at Philadelphia this week. f 


Mr. JAMES ROWLAND BIBBINS has resigned 
as assistant electrical engineer of the De- 
troit United Railway to accep. a position 
in the Westinghouse Companies’ publishing 
department, of Pittsburg and New York. 


Mr. JoHn S. SPEER, general manager of 
the Speer Carbon Company, St. Marys, Pa., 
spent two days in New York city during the 
past week. Mr. Speer speaks enthusias- 
tically of the business outlook in that sec- 
tion of the country. 

Mr. G. F. GREENWoop, 34 Empedrado 
street, Havana, Cuba, has been appointed 
agent for the sale of the chloride accumu- 
lator manufactured by the Electric Storage 
Battery Company, Philadelphia, Pa., in 
Cuba. All enquiries and business from this 
section should be forwarded to Mr. Green- 
wood. 


Mr. C. T. Matcotmson has been appointed 
superintendent of power of transmission at 
the World’s Fair, St. Louis, 1904, having 
held a somewhat similar position in the 
Department of Machinery and Electricity 
for the United States Commission at Paris, 
and superintendent of light and power at 
the Charleston Exposition. 


Mr. Ray D. Linziipringe, of New York city, 
in charge of the literary department of the 
Stanley Electric Manufacturing Company, 
assisted in planning and arranging for the 
visit of the American Institute of Electrical 
Engineers to Pittsfield on Friday of last 
week, and much of the smoothness with 
which:every detail was carried out should 
be credited to his experienced hand. The 
occasion was a delightful one throughout. 


OBITUARY NOTICE | 


Mr. Morre_t MArean, the founder of the 
National Electrical Supply Company, of 
Washington, D. C., died in his fifty-ninth 
year on June 22, 1902. Mr. Marean was the 
vice-president of this company at the time 
of his death and was well known to the elec- 
trical fraternity. Mr. Marean was the mana- 
ger of the Western Union Telegraph Com- 
pany at Washington, D. C. He probably had 
formed, during the past quarter of a cen- 
tury, the acquaintance of more notable men 
who had held office at the nation’s capital 
than any one residing in that city. His pro- 
fessional duties brought him in contact with 
the leading men of the nation, from the 
presidents of the United States down. His 











death will be very widely mourned through- 
out the country. 


BrisToL, VA.—The Bristol Belt Line Rail- 
way Company has petitioned the council of 
Bristol, Va., for a franchise for the use of 
a number of streets on the Virginia side of 
the city, proposing to extend the Belt line 
tracks a considerable distance northward. 


CuicaGo, ILtt.—The Chicago City Railway 
Company has taken out building permits 
for the erection of seven buildings, to cover 
in all seven and one-half acres, at the 
Vincennes road, to be used as machine shops 
and other appurtenances, to cost $224,000. 


LOGANSPORT, 1ND.—The Logansport, Roch- 
ester & Northern Traction Company, one 
of the McCulloch lines, has begun laying 
tracks in the city to the northern limits. 
According to the company’s franchise, it has 
until July i to complete the line, and it in- 
tends to have cars running by that time. 
A temporary power plant will be erected in 
Logansport. 


DAVENPORT, Iowa—At a meeting of the 
board of directors of the Davenport & 
Suburban Railway Company, it was decided 
to increase the capital Stock of the com- 
pany from $500,000 to $1,500,000, in order 
to meet the demands of the large enter- 
prises they have on, and in the construc- 
tion and operation of street railways and 
interurban railways. 


KENosHA, Wis.—The common council has 
granted a franchise to the Kenosha Electric 
Railway and Light Company to lay its tracks 
through the city. The company, which is 
part of the Chicago, Milwaukee & Kenosha 
Railway Company, has four-fifths of its 
tracks already laid, and the balance will 
probably be completed by July 1. The work 
of building a road from Kenosha to 
Waukegan, which will complete the Chi- 
cago-Milwaukee route, will aiso be pushed 
through, and cars will probably be running 
between the two cities by September 1. 


DututH, Minn.—During the summer, the 
Duluth-Superior Traction Company will 
spend $300,000 improving its tracks at the 
head of the lakes, according to President 
Cc. G. Goodrich, and the improvements will 
include both sides of the bay. The old track 
vill be repaired and new rails laid in many 
places, and when the work is completed the 
system will have been very much extended. 
In West Superior the company has already 
begun the work of putting down the new 
standard gauge double tracks to South 
Superior. 


NEWARK, OnHIOo—It has been announced 
that the Columbus, Buckeye, Lake & Newark 
Traction Company will purchase the 
Newark & Granville and the Newark City 
electric lines. It is understood that the 
parties associated with this company have 
a franchise from Granville to the Franklin 
County line for an electric road through 
Pataskala, and another franchise in r'rank- 
lin County. The construction of this road 
would shorten the run between Columbus 
and Newark about four miles. This road 
will tap a profitable part of the coal terri- 
tory, where at present there is no railway 
outlet. 
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[ INDUSTRIAL ITEMS 


THe ELecrric CONTROLLER AND SUPPLY 
Company, Cleveland, Ohio, has removed into 
its new factory, and is now most spaciously 
quartered. 





Cuicaco Fus—E WIRE AND MANUFACTURING 
Company, 358 Dearborn street, Chicago, 
has sent to its patrons a unique brass 
paper-weight. 


THe PENNSYLVANIA ELEcTRIC COMPANY, 
Marietta, Pa., is offering the “Crescent” 
fan motor apparatus. This company has 
designed a new type of desk fan motor. 


SraNnLEY & PATTERSON, 93 Liberty street, 
New York, makers of the De Veau telephone 
apparatus, are offering special induce- 
ments to purchasers of sound-proof tele- 
phone booths. 


THE MaGNet WIRE Company, 141 Broad- 
way, New York city, reports that the sales 
of its product have very largely increased 
within the last few months, and it is in- 
creasing its facilities to meet this popular 
demand. 

THE Buttock ELEecTRIC MANUFACTURING 
Company, Cincinnati, Ohio, is distributing 
a handsomely mounted photograph of the 
delegates to the convention of the National 
Electric Light Association, who visited its 
offices and factories at the time of the meet- 
ing. 

THE PEERLESS ELECTRIC CoMPANY has been 
organized in Warren, Ohio, with a capital- 
ization of $500,000, for the purpose of manu- 
facturing dynamos and motors, meters and 
other electrical apparatus. The organizers 
of this company are well-known electrical 
men. 


E. H. FREEMAN Company, Rochester, 
N. Y., issues a changeable price list of elec- 
trical supplies. This company is the general 
sales agent for the Crescent Electrical 
Manufacturing Company, the Genesee Elec- 
tric Company and the Electric Porcelain 
Company. 


THE AMERICAN INSULATED WIRE AND 
CABLE ComMPANy, 241 to 247 South Jefferson 
street, Chicago, was awarded a contract 
amounting to 73,000 pounds of weather- 
proof copper by the Public Lighting Com- 
mission of Detroit, and the order is now 
being delivered. 


THE Eectric Gas LIGHTING CoMPANY, 
of Boston, Mass., and the Stuart-Howland 
Company, played the second game in the 
series of contests between the teams made 
up of employés of these two companies. 
The game resulted in a victory for the team 
representing the former company. 


THE GORVON Batrery Company, New York 
city, manufacturer of the well-known Gor- 
don cell, is making large sales of this bat- 
tery apparatus. The Gordon cell possesses 
distinctive features of design and construc- 
tion which make it peculiarly well adapted 
for service in its particular field. 


THE GovuLp StToraceE Batrery CoMPANY, 
in bulletin No. 1 for May, describes some 
isolated plants, notably that at Biltmore, 
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the residence of Mr. George W. Vanderbilt 
in North Carolina. The pamphlet includes 
half-tone reproductions of interesting points, 
and also shows the wiring diagram of this 
fine battery plant. 


SmitH & Hemenway Company, New York 
city, announces that it has succeeded to the 
business of the Yankee Company, manu- 
facturer of the Yankee nail puller. This 
new succession includes contracts, patents, 
good will, machinery, tools and plants, and 
the new company has every facility for 
properly taking care of all the old and any 
new patrons who may be interested. 


THE Fatcon ELectric MANUFACTURING 
Company, New York, announces that it has 
established offices at 15 Cortlandt street, and 
that it will carry in these offices a complete 
line of its standard switches, panel boards, 
flush receptacles, etc., etc. The company ad- 
vises that all further communications should 
be sent to that address instead of its fac- 
tory number as previously. 


THE MEAD CycLe Company, Chicago, II1., 
announces that its business has gained from 
year to year until some 50,000 bicycles are 
sold through mail orders all over the world 
each year. This company keeps its factory 
running all winter, storing its wheels, and 
is ready in the spring and summer to 
promptly fill its orders. This company 
makes the claim that it can ship a wheel 
the same day the order is received, regard- 
less of the business in hand. 


THE CONSOLIDATED ENGINE-Stop CoMPANY, 
New York city, is favoring its friends with 
a handsome souvenir catalogue descriptive 
of its system of automatic safety devices for 
use on steam and electric motors. This booklet 
is well worthy of preservation. It is splen- 
didly printed, the letter press is very com- 
prehensive, and the half-tone work is of a 
very high order of merit. Numerous appli- 
cations of this system to different types of 
apparatus are splendidly set forth. 


Tue Utica Execrric Licot AND Power 
Company, Utica, N. Y., has discontinued its 
construction and supply department. The 
former manager of that department, Mr. 
W. C. Ballda, having taken the active man- 
agement of the B. & C. Electric Construction 
Company, a new company organized in 
March of this year, the officers of which are 
as follows: E. J. Brown, president; W. C. 
Ballda, vice-president; B. V. Butts, treas- 
urer, and F. B. Chapman, secretary. The 
company will execute general construction 
work and carry a line of electrical supplies. 


THE ELEcTRIC APPLIANCE Company, Chi- 
cago, Ill., is adopting an innovation in cata- 
logue distribution which will no doubt be 
very popular. This company has just issued 
a new general supply catalogue No. 16, and 
has in press a general telephone and sup- 
ply catalogue No. 17, and these are here- 
after to be issued annually. The price lists 
accompanying these catalogues are so ar- 
ranged that leaves may be inserted in place 
of those which it is necessary to cancel. 
Customers will thus be supplied with cata- 
logues brought up to date from time to 
time, and with prices which are always 
correct. 
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LINDSLEY BROTHERS COMPANY announces 
its removal to Chicago from Menominee, 
Mich. The necessities of its growing business 
and the desire to avail itself of the central 
trading facilities offered by the western me. 
tropolis, has induced the Lindsley Brothers 
Ccmpany to remove its offices to 536 Tribune 
Building, Chicago. While the main distrip. 
uting yards will, as heretofore, be at‘ Me. 
nominee, Mich., all business communica- 
tions should be addiessed to the Chicago 
office. Attention is also called to the fact 
that in addition to offices at Menominee, 
Mich., and Portland, Ore., the firm has now 
representation also at Spokane, Wash. 


THE WESTINGHOUSE ELECTRIC AND Manv- 
FACTURING CoMPANY, Pittsburg, Pa., is 
equipping the Tomboy gold mines of Pan- 
dora, Col., throughout for electrical power 
distribution. The company has recently 
sold to the Riter-Conley Manufacturing 
Company, of Pittsburg, Pa., three 200-kilo- 
watt engine-type Westinghouse generators, 
which are to be direct-connected to Westing- 
house gas engines using natural gas. Al- 
ternating currents will be used for all work, 
including cranes; and a number of West- 
inghouse type F induction motors will be 
geared directly to straightening rouis. ‘The 
Steubenville & Wheeling Traction Company 
has recently purchased two 500-kilowatt 
Westinghouse railway generators, to be 
used in the operation of an electric railroad 
running from Steubenville, Ohio, to Wheel- 
ing, W. Va., and also a line from Wellsburg 
to Wheeling. 


THE ELEctRIC STORAGE BaTTeRy CoMPANy, 
Philadelphia, Pa., has issued, in its Bul- 
letin No. 72, an interesting pamphlet en- 
titled, “Residential Lighting and Power 
Plants.” This sets forth a number of in- 
stances where a battery plant is of inesti- 
mable value; and the pamphlet is further 
adorned by numerous fine half-tones. This 
company recently closed a contract with the 
Greenfield & Turners Falls Street Railway 
Company for the installation of a battery 
of 200 cells, having a capacity of 200 am- 
peres for one hour, with tanks sufficiently 
large to allow of forty per cent increase. 
This will be placed in the new car-houses at 
a distance of ten miles from the power- 
house, and will be used at this point to 
regulate the drop in voltage due to the 
heavy grade which occurs near this station. 


THE BaigD MANUFACTURING COMPANY, Chi- 
cago, Ill., has for some time past been 
engaged in developing a rapid service 
single-coin machine and also a _ rapid 
service meter for telephone lines, which 
promise to be completely successful. 


~ Feeling the need of an expert in switchboard 


and line conditions the Baird Manufactur- 
ing Company has been so fortunate as to 
secure the services of Mr. David S. Hulfish, 
who until June 1 was switchboard engineer 
of the Central Union Telephone Company. 
Mr. Hulfish assumed the office of secretary 
and electrical engineer of this company on 
June 1 and has already designed some 
great improvements for the new rapid serv- 
ice machines which ensure complete suc- 
cess. The new machine is almost ready for 
the market and will shortly be placed be- 
fore Bell telephone licensees. 
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Tue Goutp SToraAGe Battery Co. 


MANUPACTURE AND INSTALL 


Plants for Regulating Fluctuating Loads of Railway 
and Power Plants with all Appurtenances 





Works: DEPEW, N. Y. Office: 25 WEST 33d ST. 








THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA. 


The “Chloride Fccumulator for Central Stations, Electric Railways, 


Isolated Lighting and Power Stations, Fire Alarm and Telegraph Service, Train Lighting, Laboratory, etc. 


The “KE ride FHccumulator’ for Electric Vehicles 


PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST 
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THAT CAN BE DEPENDED UPON 
THAT DOES NOT CHANGE QUALITY 
THAT WILL LAST FOR YEARS 

For general use where an Insulated Wire is required 


D. & W. SAFETY DEVICES 


THEY PROTECT LIGHTING, POWER, RAILWAY, 
TELEPHONE AND FIRE-ALARM CIRCUITS 


Send for Bulletins 


TRADE MARK 














COLUMBIA LAMPS 


HIGHEST EFFICIENCY e UNIFORMITY IN CANDL& 
POWER « UNIFORMITY IN VOLTAGE e HIGHES? 
MAINTENANCE OF CANDLE POWER 


Try them and be convinced 





TYPE K PITTSBURGH TRANSFORMERS 


THE TYPE K TRANSFORMER EXHIBITS PERFECT - 
REGULATION UNDER ALL VARIATIONS OF LOAD « 
WITH ITS MARKED SUPERIORITY IN EFFICIENCY . 
AND DURABILITY WE FEEL SAFE IN CLAIMING 
THIS TRANSFORMER TO BE WITHOUT EQUAL FOR 
THREE-WIRE SECONDARY DISTRIBUTION 





Bulletins fully describing this System will be sent upon application 








We carry a Complete Stock of Electric Light, Power, Telephone 
and Telegraph Supplies and House Goods 
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264-266-268-270 FIFTH AVENUE 
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FROM CARBON. 


The time is hardly ripe for the actual 
production of these brilliant gems from 
carbon, but many owners of lighting 
plants have felt able to wear them 
within a year after adopting 


OLUMBIA 
ARBONS. 


The saving effected in twelve months has made many a losing: plant a 
profitable investment. ~~ ~ “« We can give you 
a start in this direction at small expense. 


NATIONAL CARBON COMPANY, CLEVELAND, 


OHIO. 
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CHICAGO EDISON COMPANY 


REPAIR SHOPS 


76 MARKET STREET, CHICAGO. Telephone, Main 1280 
FIRST-CLASS EQUIPMENT IN ALL SHOPS 


OPEN DAY and NIGHT e e PROMPT ATTENTION 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, 
Machine Shop; Engines, Etc., Carpenter Shops; 
Cabinets, Etc. 


CORRESPONDENCE SOLICITED 























“The Phoenix Never Dies” 


ything you want in 


| Carbon 2 
| Battery 
| Specialties 


/We Make Them and Make 
Them Right 








' Quality, Price and Conditions 


Booker Carbon 
| Battery Co. 
& LOUIS, MO. U. S. A. 











EDISON PRIMARY BATTERIES 


Formerly known as the Edison-Lalande. 


CONSTANT CURRENT 
| NO LOCAL ACTION, 

WILL NOT FREEZE. 

LIQUID TIGHT 


EDISON MANUFACTURING COMPANY. 


Factory, Orange, New Je , U. 8. A. New York Office, 135 Fifth Avenue. 
Chicago Office, 144 Wabash Avenue. Foreign Department, 15 Cedar Street, New York. 











Measuring the new 


BABY 


Made by 


LEA ELECTRIC MFC. CO. 
ELWOOD, IND. 






NORTHALL 
SWINGING 
COVER 
ENCLOSED 
ARC 

LAMP 

FOR 

ANY 
VOLTAGE. 


Send for 
Catalog 
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DESIGNED TO OPERATE 
ON 110, 220, 250 AND 
500-VOLT ‘CIRCUITS. 






Direct Current. 


12-inch Desk Fan Motor. 














Sectional View of Desk Fan Motor, 
showing position of parts. 







16-inch Desk Fan Motor. 16-inch Bracket Fan Motor. 


OUR CATALOGUE CIVES DETAILED DESCRIPTIONS 


WESTERN 


Chicago St. Louis Philadelphia New York 


AMERICAN ELECTRIC CoQ., CALIFORNIA ELECTRICAL WORKS, 
St. Paul, Minn. San Francisco, Cal. 
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FAN MOTORS 
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NOISELESS IN OPERATION, ‘tue DESICNED TO OPERATE ON 
IMPROVED CONSTRUCTION, ¢ 110, 170, 220, 250 AND 


ARTISTIC DESICNS. 500-VOLT CIRCUITS. 





CPERATED AT THREE Direct Current. 


SPEEDS. 









. Sectional View of Direct-Current Ceiling Fan, 
showing position of parts. 








Western Ceiling Fan Motor, with or without Standard Ceiling Fan Motor, with Chandelier 








SENT ON REQUEST WRITE FOR ONE NOW 

ELECTRIC CO. 

London Antwerp Berlin Paris 
STANDARD ELECTRIC CoO., KILBOURNE & CLARK CO., 





Cincinnati, Ohio. Seattle, Wash. 
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IS YOUR GENERATOR 


Running with a zero leakage? When next repaired 
it can be put in that condition if our insulation is 










properly applied. 


YOUR NEXT NEW GENERATOR 


Can show such a condition if your specifications call 
for it. Motors give service in lieu of unnecessary 
short-circuits when real insulation supplants acid 








conveying, oxide hatching varnishes. 












Address all inquiries «« INSULATION DEPT.”’ 


Massachusetts Chemical Co. 
200 Summer Street, BOSTON, MASS., U. S. A. 


Insulation Plant and Rubber Works, Walpole, Mass. 








Authorized Agencies carrying Stock of Genuine Goods: 


ST. LOUIS ELECTRICAL SUPPLY CO. W. R. GARTON CO. AMERICAN GENERAL TRADING CO. 
118 Pine Street 118 Jackson Boulevard 136 Liberty St. and 139 Cedar St. 
ST. LOUIS, - = MO. CHICAGO, ILL. NEW YORK. 


PF. J. DOWN PHILIPP MUHSAM 
Harpenden, Herts Alexandrinenstrasse 11 PERSICANER & CO. 
ENGLAND BERLIN, GERMANY VIENNA and BUDAPEST 
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Approved by Boards 
of Fire Underwriters... 


‘“‘Flexduct” is so superior 
to everything of its kind now 
in use that its advantages in- 
stantly appeal to all practical 
men. .” z . 
Jobbers are eager to 
handle it because of the 
rapidly increasing demand. 


Leading architects and 
contractors are, pleased to 
specify and use it in preference 
to any other conduit. of. its 
type, because they are ever 
anxious to use the most ap- 
proved materials. 


Electricians and owners 
are desirous of installing it, 
because it affords the greatest 
protection to property. 


** Outer Covering. 


* Interwoven spiral 
—the weaving 
running longitud- 
inally. 


"* Split open—show- 
ing perfectly 
smooth _ interior, 
with no raised 
sections for sharp- 
pointed wires to 
catch on. 





—From a photograph. 
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L J < U CONDUIT for INTERIOR WIRING 
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Here are some of the advantages of ‘“ Flexduct”: 

The interior cannot be ripped out, because it is an inseparable part of 
the conduit—no possibility of ripping out the inside when installing wires 
too large for the conduit, or when fishing wires through it. 

With part of the interior of a conduit’ gone, and the insulating 
properties seriously impaired, the installation cannot possibly meet the 
requirements of first-class work. 

When “‘Flexduct’’ is used, every foot is absolutely intact 
and uninjured. 

‘“‘Flexduct” is positively moisture-proof—made so by closely weaving 
together a special fibre with a special warp and by treating the conduit 


with a special compound to fill up the pores. 


Send for booklet—also a sample of “‘Flexduct,’’ and carefully examine its smooth interior; its 
longitudinal Interweaving; test its strength, and satisfy yourself that *‘ Flexduct”’ :is the best flexible 
conduit that has ever been manufactured for Interior wiring. 


“Flexduct” costs no more than the old-style conduit. 
Order from your jobber. 


Osburn Flexible Conduit Co. 


General Sales Offices, # 21 Park Row, New York City 
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There Is No Higher-class 
India-rubber Insulation 
For Wires and Cables than 


Habirshaw. 


Authorized Manufacturers of the 
ATTIX FLEXIBLE TUBE Wire. 









The India-Rubber and Gutta-Percha Insulating Co., 


Main Office, Gienwood Works, 


YONKERS, N. Y. 
fe fs af fs of ae ahs ofa af she ofa ofa fe af of af ahs fs fs fe fs fe ahs af of fs af ahs of of 


OE: she fe ofr offe ef oft afe of ofr afe of nfe afe fe oft ofe efe oft ofe ofe 
Has his hs hs Fs Fs Fs Fes ahs af ahs ahs ahs af ahs ahs ahs af ahs af 








“BATTERY BRAND” 


SAL AMMONIAC, 2), 
we S0L!Cry CHLORIDE OF ZINC. 


4ov® INWUikye FUSED AND GRANULAR. 


~ The Roessler & Hasslacher. Chemical Company, | 
100 WLLUM SE NEWYORK. 4\ LOS ANGELES 





‘The Jewel in the Crown of Southern 
California,” 

































One of the most beautiful of all the 
California cities, and the city that showed 


és #6 the greatest percentage of growth in the 
HARTFORD ROSETTES census of 1900, is the “City of Angels,” 
called Los Angeles. 


FOR CLEAT,. It is most easily reached from New 


York and New England and the territory 
CONCEALED AND east of Chicago, St. Louis and Cincinnati, 
MOULDING WORK. by the 


NEW YORK CENTRAL LINES 


and their connections. 
Several excellent hotels, a_ large 
Coe and-wneee teerenenee~ number of fine boarding houses and 
able. delightful suburbs in every direction make 


, _— lock and sure con- Los Angeles a center for winter tourists. 
act. 


Cap can not be loosened or 













Approved by the UNDERWRITERS’ 
NATIONAL ELECTRIC ASSOCIATION. 














‘* Four-Track Series’’ No. 5, ‘America's Winter Resorts,” 

ee lessened by shaking sent free on receipt of a two-cent stamp, by George H. 

or pulling on the cord. Daniels, General Passenger Agent, Grand Central Station, 
ee New York. 





““CONCEALED.’ 


"HART MFG. GO., sure 
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ELECTRODUCT 


TRADE 


—ELECTRODUCT— 


MARK 


THE ORIGINAL ENAMELED 


STEEL CONDUIT 


Used throughout the world as a raceway fo 
electric wires. 


Especially approved by the most eminent asthori- 
ties for use in fire-proof buildings, warships, 
merchant vessels, and wherever the best possible 
protection is required for electrical conductors. 


The enameling compound is elastic; it is also acid 
proof, water proof, rust proof. 








“CIRCULAR LOOM” 


c\RCUL A, 


THE DEAL <gam. FOR ~< < 
FLEXIBLE § = 2 INTERIOR 
CONDUIT % 5 WIRING 


Approved by All Boards of Fire Underwriters in 
the United States. Endorsed and Used by 
Architects, Electrical Engineers and Contractors. 








AMERICAN CIRCULAR LOOM 


COMPANY 
CHELSEA, MASSACHUSETTS 














NEW YORK —R. B. Corey, 26 Cortlandt Street 
CHICAGO — Thos. G. Grier, 128 W. Jackson Boulevard 
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THE AMERICAN ELECTRICAL WORKS 





was one of the FIRST factories 
in the world to manufacture 


Bare and Insulated Wires 


for electrical purposes. 


To-day its capacity is among the largest in the world, and 
the Quality of its product is the very highest that is known. 


In whatever 
corner 

of the world 
American 
Electrical 
Engineering 














and enterprise 
are typified, 
there will be 
found this 
company’s 
products. 


The growth of this company is typical of American Electrica! 


industries. 


It was coincident with the rise and expansion of American 
Electrical Engineering. 


ELECTRIC LIGHT, RAILWAY, TELEGRAPH and TELEPHONE WIRES 


American Electrical Works 
PROVIDENCE, R. I., U. S. A. 


NEW YORK, 


BRANCHES : 
26 Cortlandt Street. CHICAGO, 82 


Lake Street. 


CANADIAN FACTORY, The Eugene F. Phillips Electrical Works, Ltd., Montreal, P. Q. 


MAIN OFFICES AND FACTORIES, PHILLIPSDALE, R. I. 
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ELECTRICAL REVIEW 








TRADE MARK. 


If you are engaged in Electrical Work and 
would avoid sleepless nights and conse- 
quent impaired health caused by worry over 
burn-outs and attendant troubles, follow in 
the steps of the up-to-date Electrical Men 
and use the best insulated wires and cables 
obtainable, which is the world-renowned 


OKONITE 


cheapest in the end and absolutely reliable. 
Try OKONITE and MANSON TAPES and 
CANDEE WEATHER-PROOF WIRE and you 
will use no other. 








Prices and other particulars on application. 





The Okonite Company, Limited 
253 Broadway --- New York 
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DEEP SEA 
CABLES 


AERIAL CABLES, TELEPHONE 
and TELEGRAPH CABLES 
for All Services 


AERIAL, UNDERGROUND and 
INTERIOR WIRES OF THE 
HIGHEST CLASS Covered with 


“SAFETY ’ 


SEAMLESS INSULATION 





DEEP SEA CABLE NOW 

BEING MANUFACTURED AT 

OUR NEW FACTORY ON 

Lee TIDE-WATER AT BERGEN 
Bal POINT, N. J. 





Safety Insulated Wire and Cable Gompany 


225 to 239 West 28th Street 


LEONARD F. RECUA NEW YORK CITY 


General Manager 
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‘PHONO-ELECTRIC WIRE 


“It’s Toucn’” 











HOMOGENEOUS 
For TROLLEY, THROUGHOUT” 


TELEPHONE AND TELEGRAPH LINES 


EUROPEAN AGENTS: 


Bridgeport Brass Co. Maguire & Baucus, 5 Warwick Court, High Holborn, 


London, W. C, 
19 Murray Street, NEW YORK MILLS: BRIDGEPORT, CONN. 
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wm aco WIRES ¢° CABLES 


FOR EVERY SERVICE. 


For Underground, Aerial and Submarine use, 
‘‘SareTy” wires and cables have the indorsement 
of some of the largest users in the United States. 
Write for our booklet containing the experience 
of users. 


The Safety Insulated Wire & Cable Co. 


LEONARD F. REQUA, 225 TO 239 WEST 28TH STREET, 











— ELECTRICAL CODE STANDARD 


“0. K.” WEATHER-PROOF, 
SLOW-BURNING WEATHES-PROOF. 
AND SLOW-BURNING WIRE, 


PRICES ano SAMPLES ON APPLICATIEN. 


il INSULATED WIRE Co. 


OFFICE AND FACTORY: PAWTUCKET, R. |. 

















GENERAL MANAGER. NEW YORK. 
Th “CLARK” Wi 
FOR SWITCHBOARD, 
RAILWAY AND 
"CLARK WIRE” MOTOR USE. 

All sizes of stranded 
and flexible wire and 
cables with Clark's 
insulation. 

inspector Boston Fire Underwriters’ Union says :—“* A thoroughly 
rellable and durable wire In every respect.”’ 

The Clark wire has been before the 1 eagena and in use, for the past 10 ser and bas 
met with universal favor. We guarantee our insulation wherever used, Aerial, Under- 
ground, or Submarine, and our net ers are as low, if not lower than any other first- 
class insulated wire. We shall be pleased to mail Catalogues, with terms and discounts 
for quantities. 

Eastern Electric Cable Company, 
61-63 HAMPSHIRE STREET, BOSTON, MASS. 
HenevA Clark. Treas. and Gen Manacer Herbert H. Eustis. Prest. and Flectriclan. 





| “IXL” Triple Braided Weather-Proof ‘ire, 

















We have now a complete stock, sizes No. 
18 to 0000, inclusive, of the celebrated 


No better wire made. Price same as other 
wires. Send us an order. 
ST. LOUIS ELECTRICAL SUPPLY 
COMPANY, 


1118 Pine Street, - St. Louis, Mo. 





























































HAZARD MANUFACTURING CO., “"“r:""* 
eg PA.  eeoeed 
HIGH-GRADE 
RUBBER-COVERED 
WEATHERPROOF WIRES and # ABLES. 
Magnet, Office, Annunciator Wire. 
New Yor Orrice, CHIcaGco OrFic 
50 DEY- STREET. 1201 MARQUETTE BUILDING. 
PHILADELPHIA, PA. 
THE OKONITE CO., Limited, 4 Electric Tablo Lamp (as shown in illustra- 
Insulated Wires, Okonite and Manson Tapes. anon with hong $4 completz.............. a 
PY Hanging Le MP...ccsrcccscscrsssceess ‘ 
HOLTZER-CABOT ELECTRIC CO., Teleplione, with Batzery complete... 5.95 
Dynamos, Motors, Watchman’s Reglsters. Llectric Door Bells, all connections..... 1.00 
AGENTS Testing Bells, Burners, Etc. — neneeas sep is cect cueossaaseastiesesis - 
n Motor, w MRCOG csasscissvaciecesasceses i 
NON-POLARIZING DRY BATTERY cO., Electric Hand Lanterns........ sseeeneneenensenece 2.00 
FOR 0. K. Dry Batteries, the best made. $8.00 Electric Medical Batteries. 
STANDARD PAINT 60 i — bow roe Koseses are re 
‘elegraph Outfits, com plete............scseees 
P & B Elect-ical Compounte Battery Motors from... $1.00 to 12.00 
7 $6.00 Bicycle Electric Lights 2 75 
CROUSE-HINDS ELECTRIC CO. ee nn BE 
Changeable Headlights for Electric Cars. Ra ae A Lights.-75 to 2.00 
DEALERS IN = 
fe a 
Every Description of Electrical Material, ease pny St ts eet ead rts Sten ee 
i H i 3 ‘tical, e 
Telephones, Switchboards and Supplies. world on everything electrical. ‘Agents can mabe handeome 
“6 cominissions and many sales. Write for complete information. 
NECO” Cs . en Grade Made. OHIO ELECTRIC WORKS, Cleveland, Ohio. 
— — 
ooo 





H. N. FENNER, President 


J. F. BLAUVELT, Agent 


RUSSELL W. KNIGHT, Treasurer 





NEW ENCLAND BUTT COMPANY 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES 





Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braid«’s 





FINE CASTINGS A SPECIAL TDT 





304 PEARL STREET, - - 


PROVIDENCE, R. I., U. S. A. 
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When the ELECTRICAL REVIEW was born and christened ‘‘ New 
York Review of the Telegraph and Telephone,” the ‘' Bishop CGutta- 
Percha Works” represented an industry 35 years old, which was still 
trying to cover the whole field of Electrical Insulation, and princi- 
pally with CGutta-Percha. The BISHOP CUTTA-PERCHA CO. 
has lone since given over to others a long list of articles easily 
made and devotes itself to the 


HIGHER GRADES 
AND NEW REQUIREMENTS 


in the line of Electrical Conductors, and now uses tons of PARA 
RUBBER to 100 pounds of Gutta-Percha. 

Although the founder has been dead for thirty years, and Cutta- 
Percha is used principally in DEEP SEA CABLES, the business, 
like “‘The King,” still lives, and tries to serve the people with 
All High Crades of 


INSULATED 
WIRES AND CABLES, 


using the best qualities of India Rubber and Cutta-Percha, as 
conditions require. 

Shoddy will be used in house wires as long as the underwriters are 
willing to pay the damages, but Central Station and Railway 
Managers cannot afford to take the risk. 


Bishop Gutta-Percha 6o., 


420-426 E. 25th St., New York. 
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a ability to be superior from both electrical 


355 





BULLOCK 


GENERATORS AND MOTORS. 
FOR EVERY SERVICE # # # 


In sizes from 1-2 H.-P. to 10,000 K.W. if desired 


The mark 





of distinction of distinction 





Main Aisle, Shop No. | of Bullock Electric Mfg. Co. 


Our product has stood the test of time and is 
to-day conceded by engineers of standing and 


and mechanical standpoints d d d Jd 








Bullock Electric Mig. Co., Cincinnati, U. S. A. 
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BULLOCK 


RAILWAY GENERATORS | 


0.7 








The mark 





Three 200 K.W. Bullock Belt Driven Railway Generators; People’s Railway Co., 
Wilmington, Del. (Two more 350 K.W. Machines now being Installed.) 





of distinction of distinction 











300 K.W. Bullock Engine Type Railway Generator, 90 R. P. M., Installed at Plant of 
Railway of Fournirles-Quest, Lyons, France. 


BUILT FOR ANY CAPACITY DESIRED 





Bullock Electric Mfg. Co., Cincinnati, U.S. A. 
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BULLOCK 


Details of Construction 


RECEIVE THE CARE AND ATTENTION NECESSARY 
FOR PRODUCING WORK OF THE HIGHEST ORDER 


| 


The mark 


The mark 





of distinction of distinction 








Typical Winding of Bullock Three-Phase Generator Armature. 








GOOD ENGINEERS RECOGNIZE THIS FACT AND SPECIFY 
BULLOCK GENERATORS AND MOTORS # # THE FINISH 
OF BULLOCK MACHINES IS CHARACTERISTIC OF WHAT 
MAY BE FOUND IN ALL PARTS # # # # # & 


Bullock Electric Mfg. Co., Cincinnati, U. S. A. 
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BULLOCK 


ARMATURE CONSTRUCTION 


If there is any one feature more than another of our machines that deserves special consideration it is the construction of 
our armatures for our three bearing belt driven and engine type machines. To graphically illustrate the advantages, we show 
in Fig. 1 a ring built from segments of sheet metal, the joints of one layer being midway between the joints of the adjacent 
layers. The several layers are then bolted together, and it is evident that the strength of the rim is equal to the shearing strength 
of the bolts used, supplemented by the friction of the plates on each other. In Fig. 2 we show the same construction except that 


\ Ser 
“of” 
K\\ 


oa 1 Dee 


























Fig. 3. Armature Core and Commutator 250 K.W. Bullock Railway Generator. 


we have substituted cast-iron pieces dovetailed into the sheet metal, with end plates bolted together to keep the laminz in place. 
The strength in this case is dependent upon the shearing strength of cast-iron, plus the friction of the plates. 

Now let us connect these dovetail pieces of cast-iron with the arms of a spider as in Fig. 3, and we have the construction of 
armature cores for Bullock Three Bearing Belt Driven and Engine Type Machines. The only work which the spider is called 
upon to dois to rotate the rim and to keep it central; the rim, owing to its peculiar construction, being able to resist all strains 
due to centrifugal force without the aid of the hub or arms. This construction also gives the maximum amount of space for 
ventilating ducts. Competing designs are just the opposite in construction, and depend upon the tensile strength of cast-iron 
to resist the tremendous bursting strains due to centrifugal force set up when the machine is in operation. The ventilation in 
such machines is also greatly obstructed. 


Bullock Electric Mfg. Co., Cincinnati, U. S. A. 
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FOR POWER 
AND 
LIGHTING 


ELECTRICAL 
MACHINERY 


Milwaukee Type. 





Browning Type. 


Special motors for 
cranes, printing presses 
and blowers. 


We build a complete 

line of motors and gene- 

~ rators from 1-12 h. p. to 
500 k. w. 


Send for Bulletin No, 23, 


BOSTON: PHILADELPHIA, PA.: 
Chase-Shawmut Co., Se D’Olier Engineering ©o., 
390 Atlantic Ave. 125-127 S. Eleventh St, 


MILWAUKEE TYPE. 


MILWAUKEE ELECTRIC Co. 


MILWAUKEE, Wis. OU. S. A. 


NEW YORK OFFICE, MINNEAPOLIS OFFICE, CHICAGO OFFICE, FOREIGN DEPARTMENT, 
39 Cortlandt St. 329 Hennepin Ave. 1802,.Fisher Bldg. 88 Maiden Lane, New York, N. Y. 
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CROCKER-WHEELER 60. "The Connon Cy of Amn 


Manufacturers and Electrical Engineers 


Our Engine-Type Generators have such ratings and speeds SAN FRANCISCO 


as conform to the best practice in the design of steam 








engines for lighting or power plants. They are compact Every American who has not yet seen 
San Francisco should see it for the 


geography, the history and the romance it 
Branch Offices and Representatives teaches. 


in all Principal Cities. a e « @ 


in form, strong in construction, cool in running and will 
not spark under the most trying conditions of load. 


No other city of America has so great 
a number of so great a variety of popula- 
tion as San Francisco. 

It is most easily reached by the 


NEW YORK CENTRAL LINES 


and their connections. 

San Francisco has within its limits a 
Chinese city of the greatest interest to 
travelers, and near its borders are large 
numbers of Portugese, Spaniards and 
H Italians. 

y' It also has colonies from Mexico, from > 
the Hawaiian Islands, from the Philippines, 
as well as from Japan and other oriental 


countries. 
ae A M ad E nd E g N co J of 
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1902 


The 


CHICAGO, Marquette Bldg. 


DYNAMOS 
MOTORS 
ff GENERATORS 


They have gone through many years of 
evolution to the present modern types. A 
prominent engineer recently said of the 


Allow us to send you bulletins, etc. 
Electric Lighting and Power, Machine and 
Factory Transmission or Electro-Deposition 
of Metals. 











designs, ** they are the 


PARAGON OF PERFECTION 
IN EVERY PARTICULAR” 





Eddy Electric Mfg. Co. 


WINDSOR, CONN. 
NEW YORK, 149 Broadway 
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250 K.-W. WARREN ALTERNATOR. 








WARREN 
Alternator 


of the past has possessed an inherent 
regulation far surpassing any other alter- 
nator known. By inherent regulation is 
meant the quality of maintaining a given 
voltage without the use of any extraneous 
device, such as compounding coils, which 
in all cases require compensating commu- 
tators with brushes, collector rings, etc. 
Remove these devices from any known 
alternator and the generator would be 
practically useless. 

A recent discovery as to the actual 
relation of copper to iron as applied in an 
Inductor Alternator has led to a still 
further improvement, to the extent of 
securing an actual working regulation 
close to perfection, and this still without 
the necessity of compounding or other 
external devices. 


ALL WARREN ALTERNATORS 


of the future will embody this improvement 


REGULATION WILL HENCEFORTH BE OUR CHALLENGE 

















Mr 


SANDUSKY, OHIO, v.aa 


Rumsey Electrical M’f’r’s’ Co., g. B. Cohe, 


1811 Filbert 8t., Philadelphia, Pa. 
Iren City Engineoring Co.,410 Penn Ave., Pittsburg, Pa. 


©. W. Hebseon, Kilbourne 


Waco, Texas. 


149 Broadway, New Yort. %39 Monadnock Block, Chicago, Ill. 


$15-817 Second Ave., Seattle, Wash., Pacific Coast Agts. 


Thee. Muir & Sen, 
Detreit, Mich 


Western Electrical bupply Ce., St. Leuis, Mo. 


Flerida Electric Ce., 
Jacksonvif—ie, Fia. 


J. H. Gates & Ce., 


& Olark Oe., 





as 
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and MOTORS 


High 
Efficiency 
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For successful opera- 
tion the 


















LINCOLN 

DYNAMOS —_— 
and 

MOTORS Current 


Consumption 


are without equals 
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Send for Booklet 
on Automobile 
Motor and Re- 
charging System 
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Lincoln Electric Co., 73 Ontario Street, Cleveland, Chio 








Dynamo Latest Seventy American Eston 














, | A Manual 
E lectric For Students of Electrotechnics 


The recognized authority in all schools of technology. 
The graduating text-book throughout the world for ali 


Machinery accinescnaincers 








This is the latest edition of Prof. Thompson’s great work. 





| 
Silvanus P. Thompson, D. Sc., B. A., F. R. S. | 











NOTICE This edition of Dynamo-Electric Machinery is complete 
1. Vol., 8vo, 846 pages. Illustrated. 19 folding : = a 
intitle ~~ none volume. Students of Electricity have complained 





of the bulk of the two-volume edition recently published. 
At their suggestion this edition has been printed on an opaque paper so as to make it more portable. 
The type is the same size as formerly and nothing has been omitted. Copies of this edition are sent 


express prepaid on receipt of price. 


Electrical Review Publishing Company, 
Box 339. 13 to 21 Park Row, New York. 
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Thresher 
Enclosed 
Motors 


Affording 


. Unequaled 
Entire 


| in 
Protection Efficiency 


ne Durability 


Moisture 
and 
Dirt 


—— Se 4 


and 
Regulation 


30-H.-P. Enclosed Type Suspended trom Ceiling and Coupled Direct to Line Shafting 


The Thresher Electric Co, 


MAIN OFFICE AND WORKS NEW YORK OFFICE 
Dayton, Ohio, U. S. A. 120 Liberty ‘Street 
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HE GENERAL ELECTRIC COMPANY’S 
Railway Generators 




















GENERAL OFFICE: Schenectady, N. Y., U.S. A. 


NEW YORK OFFICE, 44 Broad Street Sales Offices in All Large Cities 
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THE GENERAL ELECTRIC COMPANY’S 
Fan Motors for 1902 





























Direct-Current Bracket Fan Alternating-Current Bracket Fan 
































Alternating-Current Desk Fan 














Direct-Current Radial Desk Fan 





| GENERAL OFFICE: Schenectady, N. Y. 


| NEW YORK OFFICE: 44 Broad Street Sales Offices in All Large Cities 
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Jandus Electric Fans 


SEASON OF 1902 





SIZES: 12 inch, 15 inch and 16 inch. t10 to 250 volts 

















USED AS DESK FAN 





A Combination # Proved by Unanimous verdict of 








Performing the functions of a dealers and users 





Desk Fan, Bracket Fan, |) The Best Fan of Last Season 


Trunnion Fan, 


Bracket Trunnion Fan It will be 


Better This Season 











Multum in Parvo 


BEST MECHANICALLY BEST ELECTRICALLY UNIQUE IN ITS UNIVERSAL APPLICATIONS 
SEE NEXT PAGE 


ADO 0000099999000 O 9990008 
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Jandus Electric Fans 








A large electrical sup- 
ply house writes: 


“The Jandus is the best 
fan we ever handled. In pre- 
vious years we had all kinds 
of trouble, even with the best- 
known fans. Something 
would go wrong and our cus- 
tomers would send for our 
repair-man. Of course we 
often could not collect for 
the repairs. With the 
‘ Jandus’ Fan there are no 
such afterclaps. Instead of 
calls for repairs, we get dupli- 
cate orders. It runs like an 
eight-day clock.” 











USED AS BRACKET FAN 

















A noted manufacturer of fine machinery writes: 
“The mechanical quality of the ‘Jandus’ Fans I have just put in my residence, would do credit to the best manufacturer of Instruments. 


I have tried fans before, but none equal to yours. 


All Parts Accessible. 


We say with confidence to jobbers and dealers: 
With equal confidence we say to all users: 


& 


Entirely Enclosed and Dust-Proof. 
Perfect Lubrication with Entire Cleanliness. 
Anti=-Friction Thrust Bearings. 


& 


Big sales should be the reward of such merit.” 


* 


A prominent engineer- 
ing company says: 


“Some fans carry blades of 
metal so thin that they flatten 
out in motion and give little 
blast. The small current con- 
sumption claimed for such 
fans is altogether deceptive, 
because they do little work. 
The ‘ Jandus’ Fan Blades are 
sturdy, and are set at such an 
angle as to give a powerful 
blast. Under this heavy work 
the low-current consumption 
of your motor surprised us. 
Its electrical efficiency is 
higher than that of any 
small motor we have 
tested.’’ 


Handle ‘‘Jandus’’ Fans and your profits will increase. 
Buy the ‘‘Jandus’’ Fan and it will give you unequaled satisfaction. 








The Jandus Electric Company 


CLEVELAND, OHIO 


Enclosed Arc Lamps, Electric Fans 
aaaieceetenialiie and nee Power Motors 


115 Broadway Monadnock Building Real Estate Trust Building 
New York Chicago Philadelphia 
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LUNDELL FANS 


FOR 1902 
ARE THE BEST ON THE MARKET 





UNIVERSAL FAVORITES 


LUNDELL FANS have always had a higher efficiency than any other fans, 
by reason of superior design and construction. This year improve- 
ments have been made that give them a still higher efficiency. 
LUNDELL FANS have always been popular with both dealers and users 
and although imitated many times they still maintain their supremacy. 
LUNDELL FANS are popular because they are economical in current 
consumption, are durable in construction, run easily and quietly, re- 
quire practically no attention and are graceful in appearance. 
LUNDELL FANS are in great demand and dealers should send in their 
orders at once. 
Send for illustrated Fan Catalogue No. 3036. 


SPRAGUE ELecTRIC COMPANY 
GENERAL OFFICES: 527-531 WEST 34th ST., NEW YORK 


BRANCH OFFICES: 
CHICAGO; Fisher Building BOSTON: 275 Devonshire Street St. LOUIS: Security Building BALTIMORE: Maryland Trust Building 


~ 
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& [TLE A—CEILING FAN MOTOR WITH SWITCH. 





16-INCH BRACKET FAN MOTOR. 


Efficient, Durable, Powerful, Silent Running. 


“he beginning of the season of 1902 finds THE STANDARD FANS the recognized leaders of the world in their line. They 
have long passed the experimental stage, which is the beginning of the evolution of every perfect article of manufacture, and have 
to their credit years of continued service of the most satisfactory kind. 


While it has been our constant aim to show an advance each year toward the high ideal of perfection, the opportunity for 





improvement is narrowing down to small details. 
They embody the concrete result of ten years’ study and experience in catering to the American fan trade. 





STYLE B—OEILING FAN MOTOR WITH SWITCH. 


12-INCH DESK FAN MOTOR. 


THE ROBBINS & MYERS CoOo., 


Eastern Sales Department: 


Main Offices and Works SPRINGEHRIELD, OHIO. 136 Liberty St. New York City. 
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Bates Flectric Fans 


FOR DIRECT CURRENT ONLY 
Ceiling, Desk, Wall, Column 
and Trunnion Type 











“Imperial” 3-Speed Ceiling Fan for Direct Current 


OUR FANS HAVE A NATIONAL REPUTA- 


Highest Hlectrical Hfficiency 











£: TION, ARE SOLD THROUGHOUT THE £ 


WORLD, GIVING UNIVERSAL SATISFACTION 








MANUFACTURED BY D. ® Bates & Brother , DAYTON, OHIO 











TUERK ALTERNATINC-CURRENT 
CEILING FAN 


THE STANDARD IN ALTERNATING-CURRENT FANS FOR MANY YEARS 








| They are elegant inde- | 





| to 110 ; 52 to 220 volts; 
45, 50, 60, 100, 125 
| and 140 cycles. z 








HUNTER FAN & MOTOR Co. 
FUL TON, N., y. WESTERN AGENTS 


EXPORT DEPARTMENT 
E. B. LATHAM & CO., Generar Acents 
39 VESEY ST., NEW YORK 











sign and substantial in | 
construction. It is the 
only ceiling fan made 
for frequencies of 80 
cycles and higher. Its 
spread of blade, 60 
inches, width, 8 inches, 
angle, 20 degrees; 
watts consumed, 100 














WESTERN ELECTRIC CO. 
CHICAGO 





TAB) SBP cy Me REP DS ae Nas ge ae Dio eS ES PD “ar 















The Consolidated Railway Electric Lighting and Equipment 
Company’s ‘‘ Axle Light” System of 


Electric Lights «« Fans 


FOR RAILWAY PASSENCER CARS 






has been awarded a Gold Medal (highest prize) by the Pan- 
American Exposition, Buffalo, 1901. 

By this system Electricity for the lighting of railway cars 
is generated by means of a Dynamo driven by the Axle while 
the car is in motion, and is supplied automatically from 
storage batteries when the car is stationary. 

~ Each car carries its own electric lighting apparatus, 
being entirely independent of all other cars and of any dis- 
tant stationary plant. 

Electric lights and fans keep a car bright and well 
ventilated and obviate the discomforts of heat, smoke and 
glare incident to other systems of lighting. 

The system has been demonstrated to be efficient, 
economical and—above all—Safe ; and has come to stay. 


CONSOLIDATED RAILWAY ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY 
190 Broadway New York 


J, 4. WATSON, Secretary and Treasurer, SZ 
2 


New York Oe 
’ Ga 
180, T, DICKINGOM, General Agent, a" A LX hake 


519 The Rookery, Chicago, IIl. Vice-Pres. and Gen. Mgr. 

















ECLIPSE 1902 
FAN MOTORS 


Bracket Fans. Swivel Fans. 
Duplex Fans. Ceiling Fans 
Column Fans. 


WRITE FOR CATALOGUE 9 


eh 


GEO. C. TOWLE, 
MANUFACTURING CO. 


Lancaster, Pa. 
CABLE ADDRESS, “FANS” 
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“Royal” Fan Motor 


FOR DIRECT CURRENT 


is the latest 
production 
and embod- 

. ies in most 
. artistic and 
| permanent 
N\/ design the 
successful 
features of 
earlier fan 
motor con- 
struction 
with essen- 
tial advances 


Desk =~ Bracket Type 


Careful Regulation 


Ease of 
Adjustment 


Economy 
of 
Operation 


ARE 
FEATURES 





a_i 


“CONSTRUCTION AND REPAIR OF COMMUTATORS” 
BY L. C. SHARPE. 

Twenty-nine 3}{x6-in. pages with 14 illustrations. 
PRICE, 50 CENTS. 








Machinists who have electrical repairs to make and who find, as 
so many do, the commutator to be a puzzler, will thank the writer 
many times over for this unpretentious little book. It shows the 
operations of commutator making by a series of graphic sketches, 
and accompanies this with comments and precautions which make 
the procedure entirely plain 





ELECTRICAL REVIEW, 13 Park Row, New York. 
Box 339. 











We guarantee Royal Fans 


for one season without interruption. 


SEND FOR ILLUSTRATED 
BULLETIN AND FURTHER 
INFORMATION BEFORE 
BUYING. 


E. B. Latham & Co. 


MANUFACTURERS 
39 Vesey St., New York, U.S.A. 
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The 1902 Edition. 


‘‘The Recognized Authority on Wiring and Construction.” 
—The Electrical Journals of the United States. 


“Tt settles disputes, and if referred to before wiring will prevent disputes.” 





The only book on wiring kept strictly up to date. All the necessary tables and formule for all systems 
for both alternating and direct currents. In use by over 47,200 central station men, wiremen, contractors 


and engineers. 








Flexible Leather Cover (Pocket Size) $1.00. 


Sent post-paid upon receipt of price, by 


ELECTRICAL REVIEW PUBLISHING COMPANY 
13 PARK ROW, NEW YORK 
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Without A 





Write for new 1902 
Catalogue which 
illustrates Com- 
plete Line. 


* Our Desk Fans are fitted with In Ceiling Fans we offer the largest 
Bracket, Universal Joint or Trunnion, assortment of designs and finishes of any 
as desired. manufacturer in the world. 


Three Speeds, 9, 12, 16-inch blades. We guarantee our apparatus against 
Mechanical or Electrical Defects. 


Efficient 
Durable 
Handsome Gs 
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BECAUSE IT OSCILLATES 


OUR ELECTRIC FAN DIFFERS 
FROM ALL OTHERS—IT THROWS 
ITS BREEZE INTO EVERY CORNER OF A ROOr— 


NOT SIMIPLY “BORING A HOLE IN THE AIR” 
AS THEY DO 

















N J 
~V 
‘ S 
€ 
r : J, 


It turns i does 
F . mechanic- 
ee ‘ F ally just 
side to | | wihiekon 
side ‘a palm leaf 





fan in the 
hand does 




















PATENTED IN THE UNITED STATES AND FOREIGN COUNTRIES 


THE comMFoRT OSCILLATING Ee ectRIc FAN 


° « THE COMFORT OS- 
Read the following *  CILLATING ELECTRIC 
FAN is FREE from he DISAGREEABLE and DANGEROUS 
DRAUGHT PRODUCED BY ALL OTHER ELECTRIC FANS. 
NO COLDS, INFLUENZA, RHEUMATISM or PARALYSIS will 
follow the use of our OSCILLATING FAN. 





DIRECT AND ALTERNATING Finished in 

Nickel 

Polished Brass 

and Oxidized Copper 


ELECTROTYPES FURNISHED TO THE TRADE 


BOOK YOUR ORDERS NOW WRITE US TO=DAY 
MANUFACTURED BY 


THE SHEDD ELECTRIC 4s» MFG. CO. 


136 Liberty Street (Electrical Exchange Bldg.), NEW YORK 


12-inch and 16-inch 
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I. Gl. G.I. G.I. G.l. Gh Gk G.l. Gl. G.b Gi.” G:b G.t. G.I. GA. G.I. G.I. G.I. 


PARAGON ies 1. 





cl. CG. I. Co.’s 


G.1.| 4 


G:!. Amy MINIMUM COST OF CURRENT 


REPAIRS 
N0 TROUBLE 
NOISE 


AXIMUM VOLUME OF AIR 


MANUFACTURED BY 


eneral Incandescent Are Light Go. 


NEW YORK, N. Y. 


oe we . 2 OG. 2. 8 CS Pus 


Gb G1. Gl. Gl. Gl. Gl. Gl. G.I. G.I. Gul. 


I= 3. oN Os: Sg & 





Me oe Pe ee ee ee 


G.I. 
|G.I. 


G.I. 

A -_ Bie 
bk 

THE inn G.t. 
G.I. 


PARAGON FAN AND MOTOR GO. 


572-578 First Ave., New York, N. Y. G. [, 


OFFICES iN EVERY LARGE CIIY OF THE U. S. G.I. 
G.I. 


G.I. G.I. 


DESK RAN S&S 











ic writing to advertisers, subscribers will confer a favor 
by mentioning that they saw the advertisement in 
e ELECTRICAL REVIEW. 














SPRINGS§ 


All the small springs used 
by electrical trade ..... 


THE WALLACE BARNES CoO. @& 
Bristol, Conn. Established 1857 \ 


Submit samples or specifications 
Sr COON gs bec ee ces 





ASK FOR CATALOGUE A A. 





ADJUSTABLE CONTACT 


KNIFE 
SWITCHES 


BARKELEW ELECT. MFC. CO. 


MIDDLETOWN, OHIO 














Cary Spring Works 
240 & 242 West 29th St. 
NEW YORK CITY : : : : 
Manufacturers of 
van Wire and Springs 
For Machinery, Motors, 
Clocks, Music Boxes and 
all kinds of Electrical 
Purposes eo-a in @ <¢ 











es 
Sar 
Ea 
% “a 





io you want ROLL Drop or Drop Forged Pure Lake 


ommutator Bars te ronést city evectaic co 


EXACT TO CAUCE AND ANCLE 
SEND YOUR ORDERS TO 








YOUNGLOVE & GERE 


Improved Dynamo Brushes 


Nothing but the best material 
used. No sewing or solder re- 
quired, as each brush is provided 


VENTILATED <—_ 





MANUFACTURED BY 


~ 


All Styles and Sizes. 





The Best on the Market. 





Give Them a Trial. 





All Brushes Guaranteed. 





with a patent adjustable shield. 


Recon 








U. S. ELECTRIC CONTRACTING CO., 


SYRACUSE, Ne. Yes Ue S- Ae 


Write for Prices. 





a 
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AUTOMATIC LUBRICATION----PATENTED. 


2 


= 


THE GREAT OIL AND LABOR SAVER. PAYS A BIG INTEREST ON THE INVESTMENT, 


NOT AFFECTED BY HEAT OR COLD. PLENTY OF OIL UNDER ALL CONDITIONS, 


$3 


OWNERS AND CONSULTING ENGINEERS ARE INSTALLING IT ALL OVER THE WORLD. 


aust or usens ues" SIEGRIST LUBRICATOR CO., ST. Louis, MO., U 








Our Patented 


Mineral Wool Coverings 
and Copper Gaskets 


They save steam and make 
absolutely tight joints 


U.S. MINERAL WOOL CO. 
106 West Street 
NEW YORK, - N.Y. 











Continuous Rail Joint Co. 
of America. 


General Offices, Century Building, 
142 Market Street, Newark, N. J. 





OVER TEN THOUSAND MILES IN USE. 





60,000 VO: TS 


Made Possible by the use « 


LOCKE “ VICT«::2” 


Type Insulators, Tested at Fe-tory to 
120,000 Volts 
Adopted by the 


BAY COUNTIES POWES® £0. 
STANDARD ELEC. CO. ©* CAL. 
For the tonaeet and hee Voltage 
FRED M. LOCKE 
Victor, N.Y... S.A, 


Send for Catalogue No. 5 and ask {:: Surface 
Tests 
JOHN MARTIN & CO., 33 New Mont; ry St. 
San Francisco, Cal. Pacific Const, 
Pioneer Bldg., Seattle, Wash 


WM. E. PECK & CO., 100 William St., New York, 
Australia, Mexico, So. Americ: 


GUIDO TOLUSSO, Via Torino 61, Milan, Ialy. 
One and one-half million Locke 
Insulaters in daily use. 
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~ 
LOMBARD GOVERNORS 


Our 1902 Catalogue of 100 
pages is now ready for distri- 
bution. It contains all avail- 
able information on governing 
water wheels. If you are 
interested write fur it. 


THE LOMBARD GOVERNOR CO. 


36 Whittier St. (Roxbury) 
BOSTON, MASS. : 











Tbe is the most practical and compre- 
tle ctri cal hensive weekly electrical publication 
in America for active men. It 
is essential for the well informed 
Review ‘¢busy man.” 




















Water Wheels 


For Heads of 3 Feet to 2000 Feet. Especially adapted to all kinds of 


ELECTRIC POWER AND LICHTING PLANTS 


Recent tests at Holyoke, given below, enable us to guarantee. 
The Largest Power ever obtained from a wheel of the same di- 
ameter. The highest speed ever obtained for the same power. The 
highest mean efficien: y when running from half to gate. We 
guarantee also: A runner of the greatest possible strength. A gate 
unequaled in quickness and ease of opening and closing. 
Test ofa 46 in. Samson. Jan.26,97,\Test of a 36 in. Samson. Feb, 1.’97 


Gate Bev. |Cu. Ft.| Horse| Per iGate Rev. |Cu. Ft./Horse) Per 
[Head P | 











Open | t. Min. /Pr.Sec.|Power|CentiOpen Head| py win. iPr. Seo.|Pewer|Oent 
Full 15.00) 144.00 | 172.69 |240. 97/82. a11/ 15.29) 194.25 | 102.02 /148.44/81.08 
% |15.04) 188.12 | 155.08 |223. 61/84, 16.56) 187.75 | 92 15 |146.78/84.78 
3% (15.11) 127.67 | 183.24 |191.06/83. 17.83) 178.50| 88.95 |138.40/83.88 
15.88) 131.50 | 112.65 |162.80/80. 17.54) 176.40 | 68.82 |109.64/80.09 
16.47) 126.87 | 90.04 |127.73/75. 17.68) 168.50| 57.69| 88.14/76,19 








JAMES LEFFEL & CO., Springfield, Ohio, U. S. A. 
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The Brown Hoisting Machinery (:. 





SOLE MAKERS OF THE 


WESTON SAFETY CRABS AND WINCHE:: 


The Weston Crabs and Wi: 
are the only SAFETY CRABS 
WINCHES on the market. 

The handles must be turned ‘ 
to lower the load which is al: 
suspended where it is stopped. 















Handles Cannot Fly Bact 


UNDER ANY CONDITION 
OF USE OR MISUSE : : 





MAIN OFFICB AND 


WORKS: 
STANDARD SINGLE POLE WINCH. 


CLEVELAND, OHIO, U. S. A. 


NEW YORK. PITTSBURG. LONDON. 


} 
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hy 


Don't 


ou Go Up? 


Many better positions are open above 
you, and the I. C. S§. elevators are 
always running, KA AAKAAK MK SK 


What We Do For Beginners. 
As a result of my studying the I. C. S. Telephone Engi- 


neering Course, I hold a position as man- 
ager of a Bell Telephone Company’s ex- 
change. When I applied to the Bell Com- 
pany—the first telephone company that 
I have worked for—I passed a severe ex- 
amination so satisfactorily that I was 
made a chief inspector at once. This 
proves that by giving up a few spare 
hours to study, a man can fit himself to 
begin to earn money half way up the 
ladder instead of at the foot. 

W. W. HOLLENBECK, Corning, N. Y. 


What We Do For Assistants. 
When I enrolled in the International Correspondence 


Schools, I was receiving but $30.00 a 
month as assistant in an electric light 
plant. I have since passed four civil- 
service examinations, and have had my 
salary raised five times. 1am now hold- 
ing a civil-service position at $100.00 a 
month—more than three times the wages 
I received when I began my Course. It 
is with great pleasure that I endorse your 
methods of teaching. J owe my present 
success to your system of instruction. 
ROBERT G. ELLIOTT, 


Elec. Engr., Clinton Prison, Dannemora, N. Y. 


How We Help Misplaced People. 
While engaged as a school teacher, I enrolled for the 





Electrical 








Electrical Engineering 
Telephone Engineering 
Telegraph Engineering Steam-Electric 


Steam Engineers’ Course of the Interna- 
tional Correspondence Schools, Scran- 
ton, Pa. I soon accepted a position as 
assistant superintendent of the Jersey 
Shore, Pa., electric light plant. Soon 
after completing my first Course, I en- 
rolled for an Electrical Course, and have 
since received two promotions. The last 
promotion was to the position of manager, 
with a salary nearly double what I re- 
ceived as a teacher. 

Cuas. L. ARGETSINGER, Mansfield, Pa. 





What We Do For Dynamo Tenders. 

The I. C. S. Courses offer fine opportunities for any young 
man that desires an education in the the- 
ory of his trade, to secure it at a small 
cost without interfering with his regular 
duties. Zhe instruction furnished is 
practical and thorough. Although I 
have not yet completed my Course, I 
have been promoted from dynamo tender 
to foreman of the Cumberland Electric 
Light and Power Company’s dynamo 
room. I take great pleasure in recom- 
mending the International Correspond- 
ence Schools. GEORGE 5. DAvIs, 

zooo Cheatham Street, Nashville’ Tenn. 








What We Do for Motormen. 
I have found the instruction furnished by the Inter- 
national Correspondence Schools much 
more practical than I expected. Iaman 
I. C. S. electrical student, and although 
I have not completed my Course, I have 
been advanced from the position of motor- 
man to that of electrician in charge of the 
central station and lines of the Bonham 
Electric Light and Power Company. JZ 
should not be able to hold this position 
were it not for the instruction that I 
have received from my I. C. S. Course. 
W. T. SmitH, Bonham, Texas. 


How We Help People To Promotion. 

Before I enrolled in the Electric Car Running Course of 

the International Correspondence 

Schools, I was a motorman with little 

prospect of getting ahead. Since I have 

been a student of the Schools, however, 

I have been advanced to motor inspector, 

and from motor inspector to transporta- 

tion despatcher for the San Antonio 

Electric Railway Company, with an in- 

crease in salary of 50 per cent. TZ/is 

was brought about through the knowl- 

edge gained from my Course. smi 
MARTIN PLUNKETT, 316 Utica St., San Antonio, Texas. 


Electrical Courses That We Teach By Mail: 


Advanced Electric Lighting Electric Lighting and Railways 
Advanced Electric Railways Electric Lighting 


Electric Railways 


Engine and Dynamo Running Dynamo Running 


Interior Wiring 


Electric Car Running 


Send for free circular of the course that interests you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 1003, SCRANTON, PA. 
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The Future of the 











AHIS issue of the ELECTRICAL REVIEW is 
largely devoted to remembrance of the 
past. The story of the twenty years which 
its history now includes is told at length elsewhere. 
It is proposed to speak here of the future. 

It is recognized that electrical engineering and 
its allied arts are progressing swiftly and almost 
immeasurably. To keep pace with this develop- 
ment, to typify each phase of advance, to chronicle 
faithfully passing achievement, to comment fairly 
upon all that is done and said, to suggest new lines 
of thought and new avenues of growth—this is 
the function of the ELECTRICAL REVIEW. To 
the discharge of this high duty to its clientele it 
brings the best intelligence it can command and 
the most faithful effort. 

To cover all the multitudinous detail of the 
advancing art necessitates a wide field of endeavor. 
Some idea of the extent of this field may be had 
from a glance at the opposite page. 

There is shown the topics that will be 
discussed by the ELECTRICAL REVIEW during 
this and succeeding years. 
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Sciesice 


( Physics 
Chemistry 
Meteorology 

1 Therapeutics 
Schools 

Miscellaneous 


Tracks 


/ Street Railways { Equipment 


olling Stock 
Tracks 


Heavy Railways Eaeipmient 
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Trétion _ 
Systems 
Substations 
{ Arc 
Livhting 
Incandescent 


olling Stock 


( Engines 

| Hydraulic 

{ Generators 

Switchboards 
Buildings 


( Direct 
< Polyphase 
| Multiple-Unit 


Substation Systems 
Converters 
Batteries 
Transformers 

Switchboards 


( Series 

Multiple 
| Alternating 

Generators 
Lamps [fiers 
Transformers and Recti- 
| Appliances 


Lamps 
Wiring 
Generators 

\ Installations 
Systems 
Appliances 
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Other Systems { Vacuum Tube 


Pewer Transmission 


Systems 





‘ clephone 
ane Apparatus 
‘elegraph 


Telegraph 


f Systems 
Generators 

| Lines 

4 Substations 

; Transformers, etc. 
| Accessories 


( Long-Distance 

4 Common Battery 
Intercommunicating 

| Automatic 


( Switchboards 
Exchange Apparatus 
Subscribers’ Apparatus 
Line Appliances 


High-Speed 
Machine 
Cable 

| Lines 








Theory and ( Mathematical 
il Researches 
Electro- Scientific Discoveries 
i Soda 
Chemistry f Chlorine 
Applications —— 
Other Metals 
| Refining 
Batteries 
Electric } Motors 
Miscellaneous 
e f iiad ence dadaee qennwse 
Automobiles {Gasolene {0 
Steam { 
Factories and Descriptions 


New Methods 
Methods | Shop Management 


Materials and 
Manufacture 
Material 4 


( Wire 
Cable 
Insulators 
Railway 
Lighting 
Telephone 

| Miscellaneous 


( Bells 

House Wiring 
Annunciators 

Fire and Burglar Alarms 
Switches 

Railway 


Signals ‘ 





( Car Heaters 
} Domestic 
, Technical 


Heating 


Other Uses 


{ Methods 
ical { Apparatus 
Med | X-Rays 
Batteries 
Accumulators 


Miscellaneous 4 Testing and 


Other Instruments 


Oe 


And New Subjects as They 
Develop 
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Round Chimneys 


of —_—- 
adial bricks, for 








Electric Light and 
Power Stations, Fac- 
tories and Manufactur- 
ing Plants. 


Over 3,500 Chim- 
neys built during the 
past 20 years. 


Chimneys straightened, 
pointed, anded, without 
a or delay- 
ing the plant. 

Estimates cheerfully 
furnished on —— 
Write for catalogue and 
references. 





































American Branches 
New York. 517-520 Bennett my 9 
Philadelphia,718 Girard Trust 
Chicago, 825 Marquette Bidg. 
| Boston, 1089 Exchange Bldg. 
* Other branchee in all principal 
‘ cities of Europe. 











HEIGHTENS 






a ee 




















ee 


Boston Cable Clip 


The Standard Everywhere 











Adjustable to any size Cab le 


STRONGEST « SIMPLEST « BEST 


CHASE-SHAWMUT CoO. 
Boston 


Sole Manufacturers “ Se 




















COMBINATION 
SWITCH CUTOUT 





Lili 
Specially adapted for entrance switch and fulfills the National Board 
of Fire Underwriters’ specifications for this work 





MADE IN 2 AND 3 WIRE BY 


THE NEW ENGLAND ENGINEERING CO. 


WATERBURY, CONN. 


Write for Prices 


READY FOR 3 5-Lt., 2—45-Lt.. 2—40-Lt., 1—35-Lt. T. H. Arc Machines. 
SHIPMENT a a Old Style T. H. Alternators, 1040 V 
NOW In good condition. Very cheap. 








TELPHERAGE 
Monte gore EL EC TRICITY 














Upon closing the switch, the telpher with the loaded bucket passe: 
to the end of the line, automatically dumps, reverses and returns. 
One movement only; i.e., closing of the switch. NO SKILLED 
OPERATOR —— 


SEND — CIRCULAR No. 39 


UNITED TELPHERAGE CO... 


20-22 BROAD STREET, NEW YORK, U.S. A. 
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| At the First Meeting 


Of the National Electric 
Light Association held 
in Chicago, February 
25, 1885, the fourth topic 
on the programme for 
discussion was very 
appropriately that of 














































“ELECTRIC LIGHT 
GLOBES AND SHADES” 



















This company has 
been in the business of 
maKing good globes 
and good shades for 
use with the electric 
light for over twenty 
years * ® ® e® e 


» \\g 
n24d 


HAVE YOU OUR 
No. 11 CATALOGUE 













































The Phoenix Glass Company 
Pittsburg # New York # Chicago 
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SURETY ON BONDS 


THe LarGEsT SURETY COMPANY IN THE WoRLD 


AMERIGAN SURKTEY GUMPA 


OF NEW YORK 


GENERAL Orrices, 100 BROADWAY, NEW YORK 


CAPITAL, $2,500,000 


STATEMENT, DECEMBER 31, I901 


reer | 








RESOURCES (including Capital, $2,500,000) ‘ ‘ ; P ‘ $5,466,580.01 
LIABILITIES (including Reserve, $591,552.89) , ; : ‘ : 885,96:.00 


TRANSACTS ONLY SURETY BUSINESS 


OFFICERS 


HENRY D. LYMAN, President 
WALTER S. JOHNSTON, 
Davin B. SICKELS, 


Henry B. ZEVELY, Secretary F, W. Larrentz, Comptro!ler 
HOME OFFICE BUILDING, AMERICAN SURETY COMPANY, Henry C. Witcox, Solicitor 


NEW YORK. J. W. Mason, Asst. Solicitor 


bare SAMUEL S. PERRY CorTLANDT S. VAN RENSSELAER 
Pamphlets and Rates on application. Attorneys 


Vice-Presidents 


TRUSTEES 


Wo. A. WHEELOCK JessE SPALDING Grorce B. SLoan C. H. Lupincton StTuyvEsANT Fisu 
C N. Buiss Tuomas S. Kirkwoop E. F. BrowninG GerorGE S. EpGELL Ww. H. McIntyre Jesse JoHnson 
Henry H. Coox James H. Hype GeorcE F. Virtor Tuomas F. Ryan Joun SLOANE . H. VrEELAND 
Frank R. LAWRENCE RosBert Pitcairn W. S. GuRNEE Wiiuiam Ne tson CromMWwELL RicHarD Dk&LaFIELD W. L. Evxins 
Rosert T. Lincoin Warner Van Norven James A. HaypEN ANDREW MILLs Cuauncey M. Depew James B. Duxe 
VALENTINE P. SNYDER R. C. Kerens Joun J. McCoox Austin LaTHROP Danie S. Lamont W. H. Batpwin, 
Morton F. PLant GerorGE W. BLazon N. MonsERATT W. A. Nasu JAMES STILLMAN James H. Ecke ts 
Exvinu Root R. A. C. Situ WALTER S. JoHNSTON Joun J. MitcHey GrorceE J. Gou.p Grant B. ScHLEY 
Epwarp J. Berwinp Henry D. Lyman Joun E. SEARLES 


GrorceE W. Rocris 


Bank Officials and Employees, Treasurers of Corporations, Railroad and Express Agents, Employees of 
Manufacturing and Commercial Establishments, Officials, and others in positions of trust who are required to 
give Bonds and who desire to avoid asking friends to become their sureties, or who may wish to relieve 
friends from further obligations as bondsmen, should apply to this Company or to its representatives in the 
principal Cities and Towns in the United States, the Dominion of Canada, and Mexico. 


The Company also acts as Surety on Bonds in United States and State Courts and furnishes Security 
on Contracts to the United States Government, States, Municipalities and Corporations. Surety in cases of 
Administrators, Appeal, Arrest, Assignees, Attachment, Capias, Conservators, Committee of Lunatic, Common 
Carriers, Curators, for Demurrage, Excise, Executors, Grain Elevators, Guardians, Guardians ad Litem, Guaranty 
on bid, Indemnity, Indemnity to Sheriff, Injunction, Internal Revenue, Land Damage, Maritime Libel, Receivers, 
Replevin, Security for Costs—Non-Resident Plaintiff, Trustees, Warehousemen, etc. 


PRINCIPAL OFFICES 


ALBANY, 57 State Street HARTFORD, 50 State Street PITTSBURGH, 440 Diamond Street 
ATLANTA, Prudential Building Houston, 10151g Congress Avenue PORTLAND, ME., 57 Exchange Street 
BALTIMORE, Equitabie Building INDIANAPOLIS, Lemcke Building PORTLAND, ORE., 242 Washington Street 
Boston, 89 State Street Kansas City, American Bank Building PROVIDENCE, Banigan Building 
BUFFALO, Prudential Building LirrLe Rock, Whipple Building ROCHESTER, Wieder Building 
CHICAGO, 704 Marquette Building LOUISVILLE, Kenyon Building St. Louis, Chemical Building 
CINCINNATI, Masonic Temple MEMPHIS, 42 Madison Street ST. PAUL, Nat. Ger.-Am. Bank Bldg. 
CLEVELAND, Garfield Building MILWAUKEE, Old Insurance Building SAN FRANCISCO, 137 Montgomery Street 
COLUMBUS, 85 North High Street MINNEAPOLIS, Minn. Loan & Trust Bldg. TOLEDO, Produce Exchange 
DENVER, 752 Equitable Building NASHVILLE, 308 North College Street TORONTO, Imperial Bank Building 
Des MOINES, 320 Fifth Street NEw ORLEANS, 818 Gravier Street WASHINGTON, 1423 F Street, N. W. 
DETROIT, 80 Griswold Street OMAHA, New York Life Building WILMINGTON, 1017 Market Street 

GRAND Rapips, Court House PHILADELPHIA, West End Trust Building Cityor Mexico, 16 Callejon del Espiritu Santo 





BONDSMEN SUPERSEDED 





BONDS ON BIDS AND CONTRACTS FOR ELECTRICAL INSTALLATIONS 
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ANNUNCIATORS, BELLS, orien a 
ELECTRICAL HOUSE-GOODS 


THE FOLLOWING ABRIDGED LIST INDICATES THE LINE WE 
MANUFACTURE. COMPLETE CATALOGUE SENT FREE 











Hotel and House Annunciators with and without | Table Clamps, Combination and Plain Foot Pushes. 
Return Call, Fire Alarm and Telephone Attach- | Pear Pushes, Compound Pear Pushes, Wood Pres- 
ments. sels and Rosettes. 

Car and Marine Annunciators. Metal Top Table Pushes, Name Plate Pushes. 

Elevator Annunciators, Burglar Alarms. | Wood and Metal Pushes, all kinds. 

Combination Bells and Buzzers. Fire Alarm Signal Boxes and Key Stations. 

Pivoted Armature Bells, 8, 10 and 12-inch. Window and Door Springs. 

Bell Relays and Bell Covers. Electric Matting and High and Low Water Alarms 

Wood Box Bells, 244 to 6-inch, and Fancy Gongs. Nickel and Wood Gas Lighting Keys. 

Skeleton Bells, 5 and 6-inch, King Bells. Electro-Medical Battery and Medical Induction 

Buzzers and Automatic Drops. P Coils. 

Cast and stamped Bronze Pushes. | Etce., Etc., Etc., Etc., Ete. 


ALL LEADING DEALERS CARRY OUR GOODS IN STOCK 


PARTRICK, CARTER & WILKINS 


Makers of Patent Needle Annunciators, 

— ; Alarms, and Electrical House-Goods 

Automatic Set-Back Annunciator ESTABLISHED 1867 _ 

OFFICES AND FACTORY: 1231-1239 Callowhill St., PHILADELPHIA, PA. 


























@ 








A FEW REASONS WHY 


Morris Etectric Co. } § The Z & H Productions 


RaileBonds Are so popular with Engineers and Contractors 
Fare Registers , a Seems = The designs are kept up to date 
ie yf The workmanship is of the highest grade 
Vitrified Glazed : im > The best brands of materials are used 
Conduits fe throughout 


SWITCHBOARDS PANEL BOARDS 


ELECTRIC LIGHTING SUPPLIES 


KNIFE SWITCHES 
AUTOMATIC SWITCHES 


e e e THE Z & H FLUSH PLUG 
Electric Railway Equipments RECEPTACLE 
Construction = Maintenance 


Material # # #2 #A ARAB 


Le 3 Zimdars & Hunt 


15 CORTLANDT STREET, NEW YORK Office: 127 Fifth Ave., New York 


CHICAGO: FACTORY: 
GOLTZ ENG. CO., Monadnock Block ¢ 52-54 CROVE STREET 





SEND FOR CATALOGUE AND PRICE LIST 


DBLP LL ALLL LILI LE LLL LLC LILI FL IO LEO OSGI G GTC GGT GCG GIB SEES ciimniciene 
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NEW YORK OFFICE: 
1311 Havemeyer Building. 
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SAN FRANCISCO: 
Paul Seiler Elec. Works. 


=> 


PHILADELPHIA: 
1227 Real Estate Trust Bidg. 
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CHICAGO: 








* % : ; rr mee 2.4. ¢ 















SS ee 


——_ 


> 
a 
‘ i: 2. Central Electric Company. 
_—= = = 
‘ O Le BOSTON: Equitable Building. 
4 = ~ 
ao za 
1 << be MINNEAPOLIS: 
821-829 Guaranty Building. 
a 
GREAT BRITAIN: 





Sam’! Barnes Electric Co., 
Bush Lane House, Cannon St., 
London, E. C. 





2 : ened yt 
/ Incandescent Lamp Go. 


| : — d — — ~ | St. Louis, Mo. 


PU SAAN RAR 
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Five Points New York or Anywhere Else 


About INNER CLOBES. 


[ 1. 
rd 
C 

—A sure air vent at bottom hoider 

and only fractional efficiency 


\ from lamp. 


When the inner globe cracks—Plenty and the recording a-gel 
works overtime. 


When the inner globe melts—Profits are glimmering. 


When the inner globe’s edge 
is beveled top or bottom—The edge gets‘ “knocked” aft the 
first handling and the ‘amp 
becomes a furnace with ex- 
cellent draught facilities. 








4. When the inner globe’s top 
and bottom surfaces are Rs 
not parallel —A_ misfit’’ top or bottom with 

air vent and half efficiency 


from carbon and lamp. 
5. When the inner globe’s top and ; 


bottom are parallel but 
neither at right angles to 
axis of globe 






Fostoria Inner Globes 
EXTRA QUALITY. 


Guaranteed to be free from all the above defects. You cannot afford for a few 
cents per dozen to run risk of ruining your service. You may be getting 
“fair” service, but are you getting the best? 


Buy of us and be sure there are none as good or better. 


Agencies all principal cities. 


THE FOSTORIA INCANDESCENT LAMP CO, 


Main Offices, Cleveland, Ohio. 


Foreign Department, 88 Maiden Lane, New York. 


Lamp and Class Works: 






















FOSTORIA, OHIO. 





od 
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STUNNING 


Material at Prices 
That Are Right 


SHIPMENTS PROMPT 
“S & M”’ Incandescent Lamp 





Guaranteed 600 Hours and equal in efficiency and candle-power to any lamp on the market. 
) 25 c.-p. (50 to 130 volts Edison, Westinghouse or Thomson- Houston base), 14'c., bbl. lots. 
iD “sé sé 6s ‘ ‘ ss 24c. ; 


Anchored Filament 
Frosted Lamps 20% Additional 


Expressed to your door, Express Paid.—(Deduct express from our bill.) 
If not satisfactory, return at our expense. 


Rosettes, Cutouts and Receptacles 


Rosettes, Cleat, concealed and combination, 10c, Standard Packages (250). 
Little Rosettes, Cleat, concealed and moulding, 7c. Standard. Packages (250), 
No. 9171 Receptacles, with Copper Shells, 6c, lots 500 or over. 

Plug Cutouts, entire line, 50, 10, 5%, 5% cash 10 days. 

Fuseless Rosettes, 50, 10, 1214, 54 cash 10 days. 

Mains and Branches, S. M. Type, 50, 10, 107, 5% cash Io days. 
Miniature Receptacles, Miniature 41c. each. Candelabra, 4\¢c. each. 













Porcelain Insulators 





















No. 6 $ 2.65 per 1,000 in barrel lots (7,000) 

No. 5 sane * “ “« (5,000) 

No. 54 aan“ “ * (5,000) 

No. 4 sae “ i “« (2,000) 

No. 43 5.000 “ “* * (2,000) 

No. 3 12.00 “ “ sy (1,000) 

No. 33 12.00 “ ‘“ ? (1,000) 

No. 24 3.56 “ “ . (1,000) 

No. 10 —_—* * “ (2,000) 8 

Security Ins ix ion « (ape) . t 
Victor Split 3.56" “ o * Gpoog : 


“S & M” Porcelain Cleats 


Two or three wire, GLAZED . $11.00 per 1,000 in barrel lots (2,000) 
“ ‘“ UNGLAZED $7.00 “ “ “ “ (2,000) 








SEND US YOUR ORDERS AND THEY 
WILL HAVE OUR PROMPT ATTENTION 


SCHLESINGER & MEARS 


Telephone No.7 Cortlandt No. 220 Broadway, N. » 2 
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RHEOSTATS 


AND 


= eng -d(emmere), gu ce] mM) (ome?) 3 iiei =~ 


OF EVERY DESCRIPTION. 


THE CUTLER-HAMMER MFC. CO. ‘ 


rvei 4 hes 
STURTEVANT ENGINEERING CO.. LONDON, ENG 
EDGE & EDGE. SYDNEY, N. S. W. 
KILBOURNE & CLARK CO., SEATTLE. WASH. 


MAIN OFFICES AND FACTORY 
MILWAUKEE. 


BRANCH OFFICER: 
NEW YORK-CHIGACO. 

























Every feature perfect, insuring 
a pure white light, maintenance 
of efficiency and candle-power. 

The experience of our custom- 
ers—which will also be yours if 
you give us an order—is, We can 
get no better lamps than those 
made by 


Goodchild & Welsh, 


275 and 277 Broome Street, 


Made of the best mai: 
scientifically combined ». an 
expert chemist; is espe- ally 
adapted to the -use of — ec. 
tricians, Builders of Dy::::os 
and [lotors, and for Ei. ‘ric 
Railway Work. Put «. in 
4% lb. and 1 Ib. boxes, and 
5 Ib. and 10 Ib. pails. uy 
from your supply deai«. or 
write us. Samples free 


ANCHOR CHEMICAL °0. 


541 Gates Ave., Brooklyn, *. Y. 





Soldering Paste. 
A Perfect Soldering Fix forall Metals. a 






















ways REAp, 
\ FOR USE 
Be fASity apPLier’ 












How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE ic aim 











NEWARK, N. J. - 








MODERN HEAT 
1 ELECTRICITY / 


AMERICAN PLECTRICAL HEATER @. 


ELECTRIC HEATING APPLIANCES. 
195-197 RIVER ST. DETROIT, MICH. U.S.A, 











They have been fully tested Joseph Dixon 


(iraphite 


and proved superior to any Crucible Co 
in the market. We shall be na 
Brushes. pleased to send sample. . . he 4 


















KLEIN'S 


Linemen’s Tools 


Catalogue Free. Send for one. 


MATHIAS KLEIN & SON, 


87-89 W. Van Buren St., CHICAGO, ILL. 














When you see S. P. T. on the butt end ta 
pole, you are safe in banking on that pole. 


It means that our experts have inspected 


S$. P, F * and accepted it. 


\ THE thle POLE & TIE CO. 


CEDAR POLES 


LINDSLEY’ BROTHERS COMPAN Y 


MENOMINEE, MIC IRTLAND OREGON. 
PRODUCERS 











44 BROAD STREET, N. Y. ) 





WHOLE SALE 
RW ed x0 Loh aii soli +14 ket 6) ole aa ole) AC oT) ~y -) oll 0 or a 











ABIRSHAW 
WIRES AND CABLES 


THE INDIA RUBBER AND GUTTA-PERCHA INSULATING CO. 


MAIN OFFICE GLENWOOD WORKS, 
VONKERS, N.Y. 














J. W. GODFREY MANAGER SALéES, 
16 CORTLANDT STREET, N.Y 








ATTENTION! 
ELECTRIC RAILWAY COMPANIES 


Sterling-Meaker Co 


141-155 East 25th Street, New York 


MANUFACTURERS OF 





“Sterling” Fare Registers 
“Meaker”’ Fare Registers 
“Sterling” Safety Brakes 
“Sterling” Sand Boxes 
“Sterling” Fenders 

Bell Cord, Etc. 
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ELECTRIC LIGHTING BOARDS 


on which ANYONE can make ANY DESIGN or ANY COMBINA- 
TION OF LETTERS and then outline the same with Electric Bulbs 
by simply sticking the bulbs in the board thus: 























Elblight Cables that can be used to carry out any scheme of festooning 
or decoration both inside and outside of buildings. Elblight Lamps 
WA can be inserted with ease at any point in the cable thus 


— 
=~ 


Nel, 
AS 7 
t 9 


TTT. 


NATIONAL 
ELECTRIC IMPROVEMENT Co.. 


114 WEST 32n0. STREET, NEW York. 














Simply Stick the Bulbs in 
the Sign Board 


y 
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ON THE BASIS 


Of the Most Protection for the Least Money 
you will find that the [lost Dependable 
Results are secured by the Liberal Use of 


(iarton Lightning Arresters 


You are assured of their taking the discharge, if any 
Arrester would take it, by their LOW - RESISTANCE 
DISCHARGE PATH and SMALL AIR-GAP. A large 
number is a necessity on any line, and the price of our 
devices is so low that you can afford to install more 
than you can of other makes. 


(GARTON-DANIELS CO. 3 Keokuk, lowa 
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How to Secure and Maintain the Desired 
Regree of Heat in Feed-Water 



























AKING the water 
from the hot well 
at 110°, it heats 
the feed-water above the 
boiling point, enabling you 
to make your auxiliaries con- 
densing or electric driven, thus 
saving by utilizing waste heat in 
the Economizer, also by gaining 
greater efficiency on your auxiliaries, 
and at the same time always have a 
reserve of 


HOT WATER— 


to meet any sudden demands for power. 





Green’s Fuel Economizer in Course of Erection 


‘a the Larger Electric Light 
°ower Supply 
and Traction Plants 


and also some of the smaller, 
this question has been satis- 
factorily settled by the instal- 
lation in the boiler-room of a 


EE 





20 
PRIZE MEDALS 





Saves 10 to 20 
per cent in 
Fuel 





OUR BOOKLET 
“@REEN'S ECONOMIZER” 
gv) FREE 





Green’s Fuel Economizer in Course of Erection 





The Green Fuel Economizer Co. 


Sole Manufacturers in the United States MATTEAWAN, N. Y. 
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Just Out 


Outlines of 
Electrochemistry 


By H. C. Jones, Associate Professor of Physical 
Chemistry in the Johns Hopkins 
University 











Cloth binding. 109 pages. Numerous Illustrations. 
Price, postage prepaid, $1.50 





LECTROCH EMISTRY is the new direction of advance 


in Electrical engineering. Professor Jones has combined in these 
“Outlines ’”’ the essentials of the new theories of electrolytic action and 
built a bridge upon which any reader who Knows the ordinary applica- 
tions of Electrodynamics may cross into the interesting and fruitful 
region of Electrochemistry. | 
The work is of timely value, and its lucid style and logical arrangement 


make it of permanent worth to students, engineers and laymen 





THE ELECTRICAL REVIEW PUBLISHING CO. 


Park Row Building, New York 





























No.7 











The WARD PORTABLE 











e MAKES A FIRST-CLASS DESK 
PORTABLE AT A LOW PRICE e 


The cylinder is adjustable, so that 
the light opening may be arranged 
as required. Send for POCKET 
catalogue. 


McLeod, Ward & Co. 


27 Thames St., NEW YORK 

















Flectri¢ Lichting 








VOLUME I1I, BY F. B. CROCKER 


A practical exposition of the art, for the use of electricians, students 
and others, by Francis B. Crocker, E. M., .D., Professor of 
Electrical Engineering, Columbia College, New York ; Past-President 
of the American Institute of Electrical Engineers. 

Volume II—Distributing System and Lamps. In this volume 1s 
taken up the subject of the distributing systems, including the calcu- 
lations of both direct and alternating-current lines. This comprises 
overhead, underground and interior wiring. The electric arc is very 
fully treated, and the arc and incandescent lamps are given the 
prominent part that the name of the book would indicate. 


CONTENTS. Cuarter 1— Physical Properties of Conductors. 
Cuap. II--Series System of Electrical Distribution. Cuap. IlI— 
Parallel Systems of Electrical Distribution. CHar. IV—Three and 
Five-Wire Systems of Electrical Distribution. Cuap. V—Direct- 
Current Transformers Systems of Electrical Distribution. Cuar. VI— 
Networks of Electrical Conductors. CuHapr. VII—Principles of Alter- 
nating Currents. Cuap. VIII—Principles of pipe iy Pobe 
Currents. Cuap. IX— Transformers. Cuap. X — Alternating- 
Current Systems of Distribution. Cuarp. XI—Calculation of 





ape a Lines. Cuap. XII — Overhead Conductors. 
Cuar. XI[I—Underground Conductors. Cuar. XIV—The Electric 
Arc. CnHap. XV—The Arc Lamp. Cuap. XVI—Interior Wiring. 
Cuarp. XVII— Meters. Cuar. XVIII — Incandescent Lamps. 
AprenpDIx I—National Electric Code. Underwriters’ Rules. AprEn- 
pix IIl—Report of the Standardization Committee. 


8vo, Cloth, about 425 Pages 
illustrated, Price $3.00 





Electrical Review Publishing Co, 


13 to 21 PARK ROW 
Box 339 NEW YORK 
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A af -~ 


aba 


CopvrianTeo. 





We are Manufacturers and 
Retailers of Medium and 
Fine Grade 


FIXTURES 


FOR 


LIGHTING 


with ELectrIciTy, KEROSENE, 














Gas or ACETYLENE. 








4 





Correspondence Solicited. 2 Send for Catalogue. 





SESIPAEADE CEA LES AACE SAG EOS 


BAIRD AUTOMATIC ELECTRIC SWITCH 


“5 The only Automatic Switch approved of by 
a Board of Fire Underwriters (Chicago). 
POSITIVE IN ACTION 
WILL NOT ARC 
ABSOLUTELY RELIABLE 
GUARANTEED SATISFACTORY 
Samples sent on approval to responsible 
parties. 
WRITE FOR CIRCULAR 


BAIRD MANUFACTURING CO. 


MAKERS OF BAIRD 
TELEPHONE PAY STATION 


180 ONTARIO STREET er CHICAGO 





How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him. 


STANLEY & PATTERSON 


(INCORPORATED) 


Manufacturers of General Electrical 
Equipment Supplies ....... 


93 LIBERTY ST. 











DEVEAU Branch—32 & 34 FRANKFORT ST.-Store 
Uptown-329 FOURTH AVE.-Store 
TELEPHONE FACTORY, 27 ROSE STREET 


APPARATUS NEW YORK 
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Fort Wayne Electric Works| | 


(INCORPORATED) 


Something New 


OUR 


Type K_ Integrating Wattmeter 


Weighs less than 13 pounds and can be installed in a space 


634 x 834, INCHES 


SOME INTERESTING POINTS 





This meter will record accurately the energy of alternating-current circuits regardless of the POWER FACTOR. 
It can be quickly adjusted for either HIGH OR LOW FREQUENCY. NO CONSTANTS OR MULTIPLIERS USED. Meters are DIRECT READING. 
The calibration is permanent and reliable. Convenient to handle, easy to install and repair. 


All parts are Standard and Interchangeable 


WRITE FOR BULLETIN 1012 


Main Office and Factory, — FORT WAYNE, INDIANA 
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MANUFACTURED BY 


i LAVA A || THE D.M. STEWARD 


MANUFACTURING CO. 


107 CHAMBERS ST., NEW YORK 
’ CHATTANOOGA, TENN. 


EVERY ONE SHOULD KNOW THEM 
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Electrical Engineers, Contractors 


ARNG! D ELECTRIC POWER 


STATION COMPANY, 
ENGINEERS, CONTRACTORS. 
For Complete Electric Plants. 


Results Guaranteed. 


SUITE, 53 MARQUETTE BLDG., CHICAGO. 


New York Office, 711 Transit Building. 








F. &. BADT & CO., 


SULTING anpD 
Ce. \TRACTING ENGINEERS. 


WESTSEN AGENTS FOR 1504 
WEST STRUMENTS, MONADNOCK 
WAR ARD ere BLOCK, 
EAKERS, RT 
EDI © 230WN RAIL BONDS. CHICAGO. 








JOSEPH B. BAKER 
El}: 


ical and Telephone Engineer. 


Bpec ions for Complete Telephone In- 
stall: Expert Consulting with Co! 
panies % nd ieee Eight Years’ Bell 
Experi 


—te AND LABORATORY, 
go Lixcoun STREET, Boston, Mass. 


TEL. 1293 OxrorD. 








M. BARRON, 


)NSULTING ENGINEER. 


> and specifications for Waterworks’ 
> Light, Gas, Street Railway and Tele” 


and public utilities fin: 


Suirs 220, 


Electri 
pl ind Hot Water Heating — Bonds 


No. 164 DgARBORN St. 
Cuicaco, ILL. 





W. Ss. BARSTOW, 


CONSULTING + estate 
an 
MECHANICAL ENGINEER, 


ir Broapway, New York. 

Lg i ial Reports on Elec- 
trical Pro; B. ' Spee ications, and 
Supervision Ci 


Totephonest “a —_" 











L. W. KUTSCH, 


SWITCHBOARDS 1n MARBLE anp 
SLATE, ror LIGHT 
AND POWER .. . 


| GENERAL ELECTRICAL CONSTRUCTION 


1728-1729 Monadnock Bldg., Cuicaco 











LAMAR LYNDON, 
CONSULTING 
ELECTRICAL ENGINEER. 
Long Distance Power Transmission 
and Alternating Current Problems 
a Specialty. 


New York. 


Park Row Bvt! princ, 





New England Engineering Co. 


100 BRoaDWAY, WATERBURY, 
New York. Conn. 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other engineering instal- 
lations built or remodeled. 








POWERS’ 
CENTRAL STATION STREET RAILWAY 


IRECTORIES. 
Complete,up-to-date manuals for Finan- 
cial, Official, Electrical and Mechanicai 
Reference. 

Tue E. L. POWERS CO., Pus.isuers, 


150 Nassau St., New York. 





FRANK B. RAE, 


Electrical and Mechanical Engineer, 
Avpricu Court, 45 Broapway, 
New York. 

Designs, Specifications. 


Estimates, Valua- 
tions, ests and Expert Work, Electric Rail- 
ways, Lighting and Power Transmissions, 


Steam and Hyd raulic Work. 





THOS. J. McTIGHE, fensultio 


Reports, 
Estimates, 
Supervision, 
Inventions. 
1138 Park Row Building, 
13-21 PARK ROW, NEW YORK. 


Mechanical, 
Electrical, 
Mining, 








ARVID REUTERDAHL, 


CONSULTING STORAGE 
BATTERY ENGINEER. 


67-69-71 FounTain_STREST, 


PROVIDENCE, R.z. 





and ‘Special Interests 


SHEAFF & JAASTAD, 


MECHANICAL and 
ELECTRICAL ENGINEERS. 
Plans and specifications for and 
superintendence of Electric Power and 
Lighting Plants a specialty. 


85 Water Street, BOSTON, MASS. 








a VA... 


Mechanical and Electrical Engineer, 
Rooms 715-18 Hale Building, 
1328 CHESTNUT St. 


Plans, specifications, contracts, re- 
ports. Twent years’ practical experi- 


PHILADELPHIA, Pa. 





| J. @ WHITE & COMPANY, 


| C. H. WILMERDING, 
| 


Railways. 


ence. Electric lighting. 
Power transmission. 








| INCORPORATED, 
ENGINEERS, CONTRACTORS, 
29 Broadway, New York, N. Y. 
Lonpon CorRESPONDENTS: 
J. G. WHITE & CO., Ltd., 
22a CotteGe Hirt, Cannon STREET. 








CONSULTING ENGINEER, 


s00-so2 FisHer BuitpinG, CHICcAGo. 


Design and Construction of Electric 
Lighting and Power Plants. Electrical 
Equipment of Mills, Factories and 
Shops. Underground Distributing 
Systems, Estimates, Reports. 




















Electrical Engineers of all Classes, Consulting, Constructing, Contracting, 
Mechanical Engineers, Steam Specialists, Railway Engineers, Hydraulic 
Engineers, Mining, Chemical and Metallurgical Engineers, 


May all reach the largest possible clientele of readers and possible 
clients through the advertising columns of the widely 


read 
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The only Pure Chemical Successful 


=Storage Batteries—= 


For Automobiles and Lighting Plants. Special Bat- 
teries for Lighting Railroad Coaches—2 to 10 Horse- 


Power—weighing 300 to 600 cae 
miles with one charge 


Life Perpetual—= 








100 to 175 


2 
e. : 


Our Batteries are the first Pure Chemical ever 


manufactured for Practical Purposes. 


We Guarantee 


all our Batteries. Trial Tests to Responsible Parties. 


United States Accumulator Company 


951 Marquette Building, 





Chicago, U.S. A. 
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A. 





cSREUTER 
Be 





Electrochemically Formed Plate 





OUR 














1S CONSTRUCTED IN ACCORDANCE WITH THE 
MOST ADVANCED IDEAS OF MODERN 
ELECTROCHEMISTRY #22424 @ 


WRITE FOR BULLETIN G 


SO NNN sicsbes 
REUTERDAHL ELECTRIC CO. PROVIDENCE RE 


WESTERN OFFICE. 1504 MONADNOCK BLOCK. CHICAGO ILt. 
RR A ea SARI ita <M 
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The Allen Soldering Stick 


MAKES SOLDER FLOW 


It takes the place of Resin, Acid and Soldering Salts, and is ALWAYS READY FOR USE 





“THE ALLEN ” Soldering Stick will flux almost any metal—copper, lead, tin, iron, brass, 
steel—and WON’T CORRODE. WE RECOMMEND IT FOR ALL, ESPE. 
CIALLY FINE ELECTRIC WORK 








Guaranteed by a Guarantee that Guarantees 


Be sure your soldering stick is “THE ALLEN ” with this signature 2.7. OLln 
on a pink label LOOK FOR THE SIGNATURE. 

THE ALLEN Soldering Paste is soft, that’s the only difference between it and the stick. 

LOOK FOR THE SIGNATURE, shown above, on your can of “ALLEN” 

Soldering Paste. 


NOTE—That we send full size samples free to electricians, sending their jobbers’ addresses along with their own. IF YOUR 
JOBBER WON’T SUPPLY YOU, WE WILL. 


” B. ALLEN CO., Inc., Sole Mfrs. 


NEW YORK OFFICE: 1335 Columbia Avenue, Chicago 


234 Greenwich Street 

















ASE-HARDENING »™ 500 












































=" Volt 
ARBURIZER ina ve 
Switches 
Long Break Durable 
The CHEAPEST and BEST material 
for quick and deep work. A TAR 
HART 4x0 FJEGEMAN 
SEND FOR PARTICULARS nai Ce” “oy TM, 
Heater Switch Headlight Switch 
American Carburizing Co poe a . 
4 ; Trolley 
Cor. WARREN AND BAY STREETS Car 
i N. J. * e 
Jersey City, Lighting 
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RUBBER COVERED WIRE 








ELECTRICAL 
CABLES 














Works of John A. Roebling’s.Sons Company, Trenton, N. J. 





For AERIAL and UNDERGROUND 
LINES and for all purposes. 


—TROLLEY WIRE. 











| John A. Roebline’s Sons Go. 


TRENTON, N. J. 
171-173 Lake Street, Chicago - - 27 Fremont Street, San Francisco 





JOHN A. ROEBLING’S SONS CO. OF NEW YORK 


(17-119 Liberty Street, New York - - H. L. SHIPPY, Treasurer 
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total cost for fuel 


ELECTRICAL REVIEW 


will be saved. 





Vol. 40—No. 7 


A Stilwell Feed Water Heater is an important adjunct 
to steam power plants, because for every 10 degrees added 
to the temperature of feed water about I per cent of the 
210 per. cent is easily 
obtainable with sufficient exhaust steam, as every facility 
is provided for bringing the steam and water together in sue 
a way as to heat it to the highest possible temperature, 


At the same time the water is freed from scafe- 


producing elements, keeping the boilers free from scale 
and adding to their life. ee 


We also make Steam, Power and Electric Pumpifg 
Machinery, Jet and Surface Condensers, Air Compressogs, 
Victor Turbines, Oil Mill Machinery and Filter Presses. 


Aj: BIERCE & SMiTy: 


WY G0) B 


M.O.B. 311. 


OHIO, U.S.A. 
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Vought-Berger Co......... ..... 120 
Ww 
Walah' sa SonsiGiO 65 0:0 5.060 s8:00:0 94 
MV IRREMD 5-02 nits cnciolavei slats shoremcterees 96 
Warmer Co: VORB: 66.66is.6s65 ones 74 
Warren Electric Mfg. Co..... ... 23 


(Continued on page 64.) 





Ww 
Warren Electric & Specialty Co... 1 
Western Electric Co. ............. 6,7 
Western Electrical Supply Co.... 62 


Western Telephone Construction 
Westinghouse Electric & Mfg. Co. 119 
Wheeler Condenser & Engineer 
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Dynamo 





LATEST SEVENTH AMERICAN EDITION 


a 





Electric 


Machinery | 


By 
Silvanus P. Thompson, D. Sc., B. A., F.R.S. | 


I. Vol., Svo, 846 pages. Illustrated. 19 folding | 
plates. Cloth, gilt, $5.00 

















volume. 


as to make it more portable. 


A MANUAL FOR STUDENTS OF ELECTROTECHNICS 


The recognized authority in all schools of technology. 
The graduating text-book throughout the world for 
This is the latest edition of Prof. Thompson’s great work. 


NOTICE Tus Epition of Dynamo-Electric MACHINERY IS COMPLETE in one 
Students of Electricity have complained of the bulk of 
the two-volume edition recently published. 

At their suggestion this edition has been printed on an opaque paper so 
The type is the same size as formerly and 
nothing has been omitted. Copies of this edition are sent express prepaid by 
the publishers on receipt of $5.00. 


Electrical Review Publishing Co. 


y 
all electrical engineers. 


13-21 Park Row, New York 
Box 339 ——_—_———-- 
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“THE DURABILITY 


P-B 
TAPE!” 


Water, heat, cold, acid, g28s 
and alkall-proof. 17 years old. 


“HE STANDARD PAINT COMPANY, 


i Wi st. 188-90 Madison St. 
Ow YORK.” Dept. I. CHICACO. "’ 





eived Highest Award 
at Pan-American 


ELECTRICAL REVIEW 








High Efficiency 








Low Current 
Consumption 

















See our latest Bulletin on how to reduce the cost of operating electric motors 


LINCOLN ELECTRIC CO. 


73 ONTARIO ST., CLEVELAND, OHIO 














‘DIAMOND H 
PUSH SWITCHES 


are also designed in self- 
contained wall case. This 
type will be found satis- 
factory for use in old 
walls and in woodwork, 
and in all cases where 
a suitable receptacle for 
switches was not provided 
in the building construction. 
These cases are made of 
cold rolled steel, galvanized, 
and openings are in bottoms 
for entrance of wires or 
flexible conduits, 





When you buy « Diamond H”’ Products you buy the best 
in Push Switches. 


Send for a Catalogue of Push Switches 
and Appurtenances . . . 


HART MFC. CO. 


HARTFORD, CONN. 
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~\ 6000 GROUNDS 


There are such things, 
but there are grounds 
that every station mana- 
ger tries to avoid, and 
that is the reason he 
orders a Wheeler Insu- 
lated Street Fixture. Our 
Street Fixture Catalogue 
tells you all abcut it... 


YOURS FOR THE ASKING 


ecm Reruecton: Co. 


100 PURCHASE STREET, BOSTON. 











Voltmeters, Ammeters, 
and Volt-Ammeters ... 





POCKET SIZE 

r Por General M its, 
VARIOUS RANGES, aime 
ACCURATE. Primary Batteries, 
RELIABLE. . Circuits, Etc. 











L. M. PICNOLET, 


Manufacturer of ELEOTRIO INSTRUMENTS, and ELEO- 
TROTHERAPEUTIO APPARATOS. 


78 Cortlandt Street, New York. 











If you have a resistance to measure, do it in 


an up-to-date manner, use an up-to-date instru- Voltmeter Ss, 
ment—a direct reading ohmmeter. 
. Ammeters, 
Rheostats, 
Brushes. 


F.B.SAGE 8 BRO. 


--SUCCESSORS TO... 
AMERICAN ELECTRIC SPECIALTY 
COMPANY. 





123 LIBERTY ST., N. Y. 








A Dmect REapDING OHMMETER 














THE MANAGER 


of the Electrical Dept. of Smith- 
Courtney Co., Richmond, Va., 
writes :—‘‘ / have used this set (The 
Leeds Portable Testing Set) quite often 
on the torpedo boats being built in this 
city, and whether I use it on deck or 
in the engine room, and whether the 
dynamo is running or stationary, I 
Sound the galvanometer sensitive, and 
the set on the whole more satisfactory 
than any I have ever used.” 
Catalogue free on request. 


JAMES G. BIDDLE 


Stephen Girard Bid ., Philadelphia 

















ELECTRIC LAUNCHES 


A PAYING INVESTMENT AT PARKS AND PLEASURE RESORTS 
CGan’t Explode 
SIMPLE IN CARE RELIABLE IN OPERATION 
No Heat - No Smoke -=- No Smell 
THE BLECTRIC LAUNCH COMPANY 


Avenue Aand North street 
BAYONNE CITy, N. Jj- 
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ELECTRICAL REVIEW 


WESTERN ELECTRICAL SUPPLY C0. 


1902 MODEL 


| —~—Emerson— 
| Alternating Current 
| DESK # CEILING 


FANS 


All Models and Sizes for Any Voltage or Alternation 


5 
is 
L 
° 


: 
: 
: 
: 
: 


























A eae 








Guaranteed free from all | 
electrical and mechanical es 

defects Fitted with Parker f 
noiseless blades # The only | - 
perfect Alternating Current | /#y gq. 
Fan Motor on the market | Kg 

Fitted with half-inch hardened | ~6# 
steel shafts # # a 


HANDSOME. STRONG———DURABLE |. 

















Western Electrical Supply Co. 


CATA ON APPLICATION. ST. LOUIS, U. S. A. 


SBOEDS OS Ge G6 GF SF GF SGHSF GIS BI ESS6GSCOSVSCGOS 6 GSOGSFESOSOGSSOSCGOGOSOOCOOBISO 


8906860686868 686000986008600868O68 4816868681098 60986808680900800004 
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D&W 





10 AMPERES 


“D.&W.” Bull’s-Eye Indicator 


An absolutely FLASHLESS device indicating 
the blown fuse instantly 








D&W 





IO AMPERES 











BEFORE BLOWING 


AFTER BLOWING 





WATCH THE “TARCET” ON THE LABEL OF THE FUSE 


WRITE FOR PRICE LIST AND CIRCULARS 


DD. &W.EFUSE CO., Providence, FR. I. 
OFEBKICES 


CHICAGO 
Central Electric Co. 





SAN FRANCISCO 
California Electrical Works 


ST. LOUIS 
Western Electric Co. 


LONDON, ENG. 
Imperial Electric Supplies, Ltd. 


PHILADELPHIA 
Western Electric Co. 


NEW YORK 
Western Electric Co. 


BOSTON 
Pettingell-Andrews Co. 
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High-Grade 
Heavy 


ANDERSON 


Switches 
and SWitchboards 


Albert J. § M. Anderson or Co. 
= Boston - 
NEW YORK, 135 Broadway 








. 











Graphite Resistance. 


Graphite Resistance in Rods, Tubes or otherwise. Any re- Largest Line of RAILWAY, TELEPHONE 
sistance wanted—one ohm to one million ohms. Write for and LIGHTING SUPPLIES in New England 
particulars. vt vt vt wt sz. ot 201-203-286-287 ORVONSHIRE STREET, 
: N. 
Joseph Dixon Crucible Go., Jersey City, n. J. Tel. Branch Ex. (with 4 trunk lines) 4144 Main. 








STUART-HOWLAND CO. 














7H NGLOSD. TONGHOL Cana FARCHPAMES 
a See oF CURRIES — i 
“Vea ERNAG ING afta 5 


SS 
NSS ~ 


(1 BROADWRY, NEW YORK. 


AUCO REISINGER 
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Announcement. 


We have purchased the 
Entire Plant,Good Will, 
Machinery and Patents 
of the National Elec- 
trical Mfg. Co., of Mil- 
ford, Conn., and will 
continue the manufac- 
ture of District Mes- 
senger Call Boxes, Fire 
Alarm Boxes and Ap- 
paratus, Burglar Alarm 
and Watchman'’sBoxes, 
etc., etc., making im- 
provements in every 
department, with new 
and up-to-date ma- 
chinery, expert work- 
men and the best ma- 
terials. Weassureour 
patrons low prices, con- 
sistent wi » the class of 
goods we furnish, and 
prompt delivery of all 
orders placed with us. 




























Adjusters, Incandescent Lamps. 
Incandescent Electric Light Manip- 
ulator Co. 


Alternators. 
General Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Annunciators. 
Bunnell Telegraphic & Electric Co. 
Bunnell & Co., J. H. 
Ohio Electric Works. 
Batteries, Primary. 
Booker Carbon Battery Co. 
Bunnell Telegraphic & Electric Co. 
Bunnell & Co., J. H. 
Burnley Battery & Mfg. Co. 
Edison Mfg Co. 
Ohio Electric Works. 
Batteries, Storage. 
American Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
Helios-Upton Co. 
Reuterdahl Electric Co. 
U. 8. Accumulator Co. 
Bells. 
Bunnell Telegraphic & Electric Co. 
Bunnell & Co., J. H. 
Ostrander & Co., W. R. 
Western Electric Co. 
Belt Dressing. 
Dixon Crucible Co., Joseph 
Boilers. 
Babcock & Wilcox Co., The 
Green Fuel Economizer Co. 
Stirling Co., The. 


ELECTRICAL REVIEW 


={\5) 1/38 


Main Office 


“TELEGRAPHIC "ELECTR 


110-120 BEEKMAN ST., NEW: YORK CITY 


Learners’ Latest Instrument, $1.50 
Cut complete with Battery Wire, etc., $2.50 


ZZ 





FACTORIES, NEW YORK CITY AND MILFORD, CONN. 


Manufacturers of 


TELEGRAPH, TELEPHONE, RAILWAY AND ELECTRICAL SUPPLIES 







Giant Combination Set, for Private Lines, $2.50 





LX 
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Catalogue of 
Instruments or 
Learners: Manual 
free on receipt of 
postage. 

* 














* 


Every Instru- 


ment covered by 
Patents of Jesse 
H,. Bunnell, de- 
ceased, 








is made 























CLASSIFIED INDEX 


(Continued from page 60.) 


Boiler Compounds. 
Dearborn Drug & Chemical Co 
Boiler Insurance. 
Hartford Steam Boiler Inspection & 
- Insurance Co. 
Books, Technical. 
Electrical Review Pub. Co. 
E. L. Powers & Co. 
Brushes. Dynamo. 
U. 8. Electric Contracting Co. 
Cable Hangers 
Standard Underground Cable Co. 
Cabling Machines. 
New England Butt Co. 
Carbons. 
Booker Carbon Battery Co. 
General Incandescent Arc Light Co 
National Carbon Co. 
Reisenger, Hugo 
Castings. 
New England Butt Co. 
Cement. 
Chas. Warner Co. 
Chimney Construction. 
Alphons Custodis Chimney Construc- 
tion Co. 
Circuit-Breakers. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Cleaners, Incandescent Lamps. 
Incandescent Electric Light Manip- 
ulator Co. 
cig Handlin 
Cc. W. 


appeared 
Hunt 


Coal Mining Machinery. 
General Electric Co. 

Commutator Bars and Repairing. 
Forest City Electric Works. 


Commutator Lubricant. 


Allen & Co., L. B. 
Anch:r Electric Co. 


Condensers (Electric). 
Marshall, Wm. 


Conduits. 
American Vitrified Conduit Co. 
National Conduit & Cable Co. 


Conduits. 
Osburn Flexible Conduit Co. 
Sprague Electric Co. 
Wyckoff Creosoting Co. 
Connectors and Terminals. 
McIntire Co., The C 


Construction. 
New England Engineering Co. 
Construction Supplies. 
T. A. Brady. 
Cross-Arms, Brackets, Pins, 
Climbers, Ete. 
Central Electric Co. 
Central Mfg. Co. 
Klein & Son, Mathias. 
Lindsley Brothers Co. 
Standard Pole & Tie Co. 
Dynamos and Motors. 
Bullock Electric Mfg. Co. 
Bunnell Telegraphic & Electric Co. 
Bunnell & Co., J. H 
Central Electric Co. 
Crocker-Wheeler Co. 
Dustin, Chas. E. 


Ties, 


(Continued on page 106.) 





Dynamos and Motors. 
General Electric Co. 
Gen’! Incandescent Are Light Co. 
Hobart Electric Mfg.,Co. 
Lincoln Electric Co. ! 
Milwaukee Electric Co. 
Ohio Electric Works. 
Robbins & Myers Co. 
Sprague Electric Co. 
Stanley Electric Mfg. Co. 
Thresher Electric Co. 
Wagner Electric Mfg. Co. 
Warren Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric Mfg. Co 
Electric Locomotives. 
General Electric Co. 


Electric Heaters. 
American Electrical Heater Co. 
Simplex Electrical Co. 
Electric Lighters. 
Ohio Electric Works. 
Stanley & Patterson. 
er Instruments. 
t & Co., 
si Electric Construction Co. 
Bullock Electric Mfg. 
Bunnell Telegraphic e Electric Co 
Bunnell & Co , J. E 
Central Electric Gon 
General Electric Co. 
Gen’] Incandescent Arc Light Co. 
Keystone Electrical Instrument Co. 
Machado & Roller. 
Ohio Electric Works. 
Pignolet, Louis M. 
Sage & Bro., F. B. 
Wagner Electric Mfg. Co. 
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Tie Fan of the Year is. . ; _ 


The Colonial 


‘ne Desk and Bracket Type are Swivel and Trunnion 
F:.me, beautifully Enameled, Fan and Guard N. P. and 
P.ished Brass finish, three speeds. It runs finely with- 
ou. heating, and gives a strong breeze. 





gee tmcinil YAR 





he Ceiling Fan is a new design, one finish, fancy 
briss. The switch comes out, so that in shipping it can 
nc. be broken. 


Send for 
Catalogue 
and 

Price List. 


J. JONES & SONG o contest ee 
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OXR- x 
---JUST PUBLISHED... 
All about the Telephone 


mom) A -« B « C 


of the 


TELEPHONE 


A PRACTICAL TREATISE 
By J. E. HOMANS, A. M. 


352 pages. 269 illus. size, 5x7% inches 
with generously good binding ¢9 J9 @ 


FARIS ano THAYER 


52 BROADWAY, 
NEW YORK 














Bankers ana Brokers 


Price One Dollar. Postpaid to any Address INVESTMENT STOCKS AND BONDS 





Owing to the great growth of the telephone industry 
during the past few years, and in response to the demand 
for a comprehensive book giving a clear, terse idea of the 
different principles governing the construction, installa- 
tion, care and management of the various telephones and 
their appliances, the A B C of the Telephone has been 
compiled. It is written in a most clear and careful style, 
and aims to give a complete review of the subject of tele- 
phony from the first invention to the most recent improve- 


# 
ALL... 


ELECTRICAL STOCKS 























; ments. ; ; : ; ‘ ‘ : ; 
% No expense has been spared in gathering valuable FOR CASH OR MARGI N 
ai information, and it has been the aim of the authorto make 
° this treatise the most complete elementary book ever 
#& written on this subject for the practical electrician, wire- 
& man, lineman, engineer, and all persons interested in this i 
a great achievement of modern science. 
bag 
% - MEMBERS OF THE NEW YORK STOCK EXCHANGE 
_ Electrical Review Publishing Co. omuneaen. ee amen 
8 13-21 Park Row, New York City, U. S. A. 
4 Box 339. 
RARE III IIE IEEE HE IIIS IE IE ISIE HEHEHE HE IEEE EEE 
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Cwentieth Anniversary Humber 
the Electrical Review 


TABLE OF LEADING ARTICLES. 


HE CONTENTS of this issue are largely reminiscent and historical, 
dealing with the advance of the electrical arts during the period 
covered by the life of this journal. The various articles below are 

largely the work of the pioneers and of those who have done yeoman 
work in making electrical engineering the salient feature of this epoch of 
history. Their value, no less than their interest, makes this collection 
of papers entirely unique. 





Page 
Editorials.—_Twenty Years of Electrical Development................. ... ec. cece eee, 189 
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I i 5s sees po me ae ee a ae RIE Siren 220 
CONTRIBUTIONS AND REMINISCENCES. 
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LAMPS. THE SPECIAL 
KIND YOU WANT AT 
THE PROPER PRICE 





One maker of /amps meets the varying 
demand by producing not only the highest- 
class /amp made (Double Filament Type) 
but also the regular grades of the cheaper 
makers. ) 


If you are dealing with this one pro- 
ducer you can get the special kind you want 
at the proper price for that kind. 


There is an advantage in buying the 
cheaper /amps from the manufacturer of the 
highest-priced goods. His knowledge of 
quality is absent in the cheaper factories. 





There is just one page of advertising aimed right at you 





among the six that follow. It will hit you, too. ~~ 
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" TO THE 


CONTRACTOR 





popular. 


Season. 


Lamp-letter signs are 


This is the dull 


Work up a busi- 
ness that 1s “easy. 


99 


A sign 
using 100 lamps here shown 


consumes but one kilowatt. 
The lighting of the sign 
costs 1oc. an hour, or less. 
There are a dozen custom- 

ers waiting for you. | 


MTT i} wi 
i un | 


This lamp is 2 c. p. We make them 


in 4 c. p. (18 watts) and 6 c. p. (24 
watts). All bases moisture proof. 





Suggestions : 


Here is a Multiple Lamp that Uses Only 
1o Watts. 


Try Army and Navy 
Lamps and save claims for defects. 
Extra long life. The price is right. 

Try Imperial High-Volt Lamps on 
your next work. They cannot short- 
circuit. See page 5 in this advertise- 


BRYAN-MARSH COMPANY 


136 LIBERTY STREET, NEW YORK. 
CHICAGO, ILL. 
1143 Monadnock Bldg. 






DISTRICT OFFICES: 
MINNEAPOLIS, MINN. 
1128 Lumber Exchange 





PHILADELPHIA, PA. BOSTON, MASS. 
1338 Real Estate Trust Bldg. 315 Exchange Bldg. 
FACTORY, MARLBORO, MASS. 
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TOTHE 
DEALER 


A poor lamp loses. supply trade; a 
good lamp keeps it—brings more. Buy 
even your cheaper lamps from an un- 
questioned source. Make your purchases 
where the largest Central Stations 
are buying. Three grades to meet all 
demands, but the cheaper lamps are 
cheaper because one filament is less 
expensive than two. They get Double 
Filament care in manufacturing. 

Some customers want the best—some 
the cheapest—some both. Be ready to 
serve everyone. 


Suggestions: 1. Imperial Double- Filament Type, 





(20¢). 

2. Imperial Oval- Anchored Type, 
(18c). 

3. Army & Navy Type, (17c). 

4. 2, 4, and 6c. p. sign lamps; consume 
less watts than any competitor. — 

5. High-Volt (double-filament) lamps, detain 
the only type that is moisture and Oval-Anchored 
short-ciremit proc. ae Hous: per coat, i exes of 

6. Regular high-volt lamps. the nearest competitor. 

7. Double line of Globular lamps. 

8. Complete line of Candelabra lamps. 

9. Complete line of Battery, Dental, 


and Surgical lamps. 






BRYAN- MARSH COMPANY 


136 LIBERTY STREET, NEW YORK. 
DISTRICT OFFICES: 


CHICAGO, ILL. MINNEAPOLIS, MINN. PHILADELPHIA, PA. BOSTON, MASS. 
1143 Monadnock Bidg. 1128 Lumber Exchange 1338 Real Estate Trust Bldg. 315 Exchange Bldg. 


FACTORY, MARLBORO, MASS. 





69 











“ TO THE 
STREET 





amp. 
Electrically the Best 


y 
Toughest Filament Made. 





RAIDDWAY PLANT 


Do you realize that your trouble with 
short-lived lamps is caused by the mis- 
takes of the manufacturer, even though 
he makes good lamps? We can aid you 
by a specification that means better satis- 
faction with any lamp. When we couple 
that with a filament that is tough enough 
to wrap around your finger, our lamps 
must please you. 

Large railway systems, who watch 
lamp renewals carefully, patronize us. 
Sometimes the cut in yearly renewal 
charges has been large—you wouldn't 
believe how large without the facts. 

Suggestion: Have us prove our 
clams. You name the way you want 


it done. 


BRYAN-MARSH COMPANY 


136 LIBERTY STREET, NEW YORK. 
DISTRICT OFFICES: 


CHICAGO, IiL. 
1143 Monadnock Bldg. 


MINNEAPOLIS, MINN. 
1128 Lumber Exchange 1338 Real Estate Trust Bldg. 315 Exchange Bldg. 


FACTORY, MARLBORO, MASS. 


PHILADELPHIA, PA. BOSTON, MASS. 
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TO THE ~ . 
ELECTRICAL ENGINEER 


3383 
rary. 
ee 


Our experience in meeting arduous 
conditions is known. If you require 
economy, Double-Filament Lamps will 
withstand fluctuations impossible with 
other lamps. 

Double-Filament High-Volt Lamps — 
can't short circuit or give trouble from 
static charges. We first made commer- 
cial high-volt lamps. 

In all our lamps uniformity, not only 


initially, but during service, is secured. 





Your chief care is how the lamp will act 


when used—not before. We can mail 





you special literature to establish our 
claims. 


Suggestions: To secure the best re- 





sults, specify Double-Filament, else your 


The original 





High-Volt 
a . ; mp. _ 
client gets cheaper lamps. Prices and Lat oar experience 
; ; still ecperimenting. 
particulars on request. Get our specifi- 
cation pointers. . 








BRYAN-MARSH COMPANY | 


136 LIBERTY STREET, NEW YORK. 
DISTRICT OFFICES: 


CHICAGO, ILL. MINNEAPOLIS, MINN. PHILADELPHIA, PA. BOSTON, MASS. 
va 1143 Monadnock Bldg. 1128 Lumber Exchange 1338 Real Estate Trust Bldg. 315 Exchange Bldg. 


a. FACTORY, MARLBORO, MASS. 
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“ TO THE 
ISOLATED PLANT 





Have you ever heard of th 
Compari-Meter? It compar:s 





exactly the relative power co: - 
sumed by twolamps. It prov: ; 





how dearly you are paying :\ 
coal for cheap lamps. We can 
save you 10°/, with Speci: | 
Economy Double-Filame:: 
Lamps. 

A five dollar bill brings th« 
Compari- Meter and six fre: 
samples of the Special Econ- 
omy Double-Filament Lamp 








as claim provers. 
Suggestions: Why not in- 

stall that sign? Our 2 c, p. 

sign lamp takes 10 watts, and 





a 100-lamp sign takes but one 


A quick way of testing rival lamps. 


The dread of the poor lamp maker. kil e 6 if d + | 
Tests unerringly the waste of power. 1 owatt ’ 4 or Cc. p. 1 e€sirec . 
How to operate: ° 
Screw two lamps in the sockets, and close the circuit. Gas will at once rise in the tubes, M i f b 
forcing down the liquid. oisture-proo! bases. 


The lamp that consumes the most currént will generate the most gas, and consequently 
force the liquid down faster than the more economical lamp does. - ‘ ommerc i a i V t 

Break the circuit when the lowest level in the tube reaches 100 per cent. Note the percentage £ - | ] S 
opposite the highest level in the other tube, which will show the exact difference in percentage O am ps 
of the current consumed. 


Check the results by reversing the lamps and repeating. started with US. Save you r 


trouble by our experience. 















BRYAN-MARSH COMPANY 


136 LIBERTY STREET, NEW YORK. 
DISTRICT OFFICES : 


CHICAGO, ILL. MINNEAPOLIS, MINN. PHILADELPHIA, PA. BOSTON, MASS. 
1143 Monadnock Bldg. 1128 Lumber Exchange 1338 Real Estate Trust Bldg. 315 Exchange Bldg. 


FACTORY, MARLBORO, MASS. 






































TO THE 7 
CENTRAL STATION 


Your interest centers in life and 
light. Get our facts and figures instead 
of salesmen’s talk or makers’ “claims.” 

Written guarantees that our Double- 
Filament lamps are highest in useful 
Candle Hours by 13%. This means 


13°/- better sustained candle-power, 13°/: 





longer life, 13°/- less lamps to buy. 


The higher price is economically 





cheap, as the excess guarantees are 
double the excess price. 

Representative Stations use our 
lamps. We supply the Oval-Anchored 
type at competing prices, but we recom- 


mend Double-Filament. 





Bryan-Marsh 
° ° . ° Double Fila: 
Suggestion: Who is likely to give Tie Sard 
where seule Ge Wane. 


the best advice; the maker of one kind, 


or the maker of both kinds? 


BRYAN-MARSH COMPANY 


136 LIBERTY STREET, NEW YORK. 
DISTRICT OFFICES: 


CHICAGO, ILL. MINNEAPOLIS, MINN. PHILADELPHIA, PA. BOSTON, MASS. 
1143 Monadnock Bidg. 1128 Lumber Exchange 1338 Real Estate Trust Bldg. 315 Exchange Bldg. 


FACTORY, MARLBORO, MASS. 
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PLA‘TIN UM! FOR INCANDESCENT LAMPS 


PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS. BAKER 


PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS, 


* We sell PLATINUM in any quantity, either large or small. We buy PLATINUM, or 


anything containing PLATINUM, in any quantity. Newark, N. J. 


MANUFACTURERS OF PLATINUM IN ALL SHAPES 
New York Office, 120 Liberty St. 


AND EVERYTHING ELSE, 
& CoO. 














FLEXIBLE 


METALLIC CONDUIT 
STEEL ARMORED CONDUC {ORS 


These products represent one of the latest and most radical 
advances in the art of electric wiring. They are in great 
demand because of their superior qualities. Our conduits 
and appliances are described in Catalogue No. 4046. 











SPRAGUE ELECTRIC CO. 


GENERAL OFFICES: 
527-531 WEST 34th STREET, NEW YORK 











eccentric. 





of the motive power. 














A UTOMA TIC RE VERSIBLE Construction absolutely fireproof. 
ELEVATOR CONTROLLER. 


Graphite bearings requiring no oil. 
connection to elevators, lifts, hoists, etc., 


AUTOMATIC SWITCH COMPANY, 
131 LIBERTY STREET, 


‘ubular 
resistance of ample capacity. Heavy brass 
contacts renewable from the face of ti slate, 
Powerful ratchet movement operaied by 

Slow speed of 300 R. P. M. Suitable for direct 


or any service requiring a rapid start, stop, and reversal 


NEW YORK, N. } 











NEW VACUUM REGULATOR 


For use in 


X-RAY WORK 
With the GE Tube. 


Eliminates all liability to puncture. 

Enables one tube to do the work of three. 

Gives a glow as steady as an incandescent lamp. 
Miniature Incandescent Lamps and Sockets. 
Dewar Bulbs for Liquid Air. 


EDISON DECORATIVE & MINIATURE 





ear 
_ 


POR ECONONY 


IN CONCRETE 


USE peso 








This back-ground Was photographed fm a slab. 
of Nazareth Concrete 


_ (2 parts bar-sand 
Proportions 4 parts screenings (stone) 
1 part cement (3 neg 14-inch stone 
Crushin; Tons per 

after re days et 202 cubic foot 
Write CHARLES WARNER CO. 
New York Philada. Wlimington 














LAMP DEPT., 


General Electric Co., 
Harrison, N. J. 














THE WYCKOFF PIPE & 
CREOSOTING CO. ::: 
Williamsport, Pa. 


Wyckoff Wooden Conduits, 
CROSS-ARMS AND LUMBi ":. 





FOR HIGH GRADE 





INSULATING VARNISHES 


Aopress STANDARD VARNISH WORKS 


Mo}, Fete), | NEW YORK CHICAGO 




















PORTABLE (LIGHT WEIGHT) STORACE BATTERIES; 


DRY BATTERIES; MINIATURE LAMPS; 
MOTORS from $1.00 uy; BATTERY FANS, Eto. 


—_, 
in OLD ORIGINAL t 
| : i 
=| Allen Electrical C ds | 
3 Ci Liectrical VOMpounds | .— 
° 
o° ALWAYS RELIABLE EZ 
"4 a Satisfied Customers—An ever increasing demand— UO 
Qn A rowing business—The Allen guarantee and our motto, 22 
8 < rae ad Supremum,”’ are =o 
So SOME REASONS WHY THE ALLEN GOODS PLEASE z=3 
Ns oa 
“4 Write us for Samples, Circulars, Prices v 
2) L. B. ALLEN CO., Inc., sole Mfrs. 
& 1338 Columbia Avenue Chicago, Ill. 
I 











MARION ELECTRIC co., 203 BROADWAY, 





NEW YORK. 














MICA 
MICANI TE PLATE sus: 
218 Water Street 
NEW YORK 
For Gommutator Segments. WILL NOT OOZE 97 Sane Soret 








Sterling =: Varnish 


STBRLING EXTRA BLACK FINISHING VARNISH 
STERLING BLACK AIR DRYING VARNISH 
STERLING BLACK CORE PLATE VARNISH 
The Sterling Varnish Co, || The Sterling Varnish Co. 


PITTSBURGH, PA., U. S. A. 95 COLMORE ROW, BIRMINGHAM, ENGLAND 
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Sntered according to Act of Congress, in the year 
18% aa, by George Worthington, proprietor ‘ind pub- 
jicher, New York, in the office of the Librarian of 
‘ ongress, at Washington, D. C. 

——_~+@or-———_ 

WHat’s IN A NAME ?—I met a Bohemian friend on 

¢ street recently with a pick in kis mouth. ‘‘Ah,” 

id he, striking his corpulent front, ‘‘ big find ! tony 

-nquet ! eau en vient a la bouche; vol au vent 
‘Jneys, fillet de clam, pate de foie gras, poisson 
che, tripe au vin aigre, hote paba vulgares.” 

‘Or, in other words,” said I, ‘“‘It makes your 
vuth water to think of it. You had a free lunch at 

» cents, consisting of stewed kidneys, goose liner 

e, stuffed clams, fish hash, sour tripe, and bean 

” He replied, ‘‘Just as you say, only it tastes 
iter in French,” 
——eqgpe—_—_——_ 

The Western. Union people say the increase in 

-rnings has been as great at points competitive with 

e Mutual Union as elsewhere. 
+o 

We shall be obliged if you will mention, when 

\king your order from any of our advertisers, that 
,ou noticed it in this paper. 


Manufacturers and dealers in Telephone, Telegraph, 
ind Electric Light supplies, will find it very much to 
their interest to advertise in this paper. 

This paper will be devoted to the sole purpose of 
keeping you conversant and thoroughly posted on all 
‘opics of an electrical nature, which may be brought 
vut from time to time, in this country and Europe. 








If you desire to 
keep pace with the 
daily progress and 
development of Tel- 
ephone, Telegraph, 
and Electrical mat- 
ters, have a copy of 
the 


NEW YORK REVIEW 


Telegraph aad Tolehon 


sent to your ad- 
dress. 


Only $2.00 Per Annum. 


Address all communications intended for this paper to | 


GEORGE WORTHINGTON, Publisher and Proprietor, 
No. 23 PARK ROW. - 


WESTERN 
ELEUTRIG MANUSACTORING COMPA, 


220-232 KINZIE ST., CHICAGO. 
62-68 NEW CHURCH ST., NEW YORK. 


MANUFACTURERS OF 


Telegraph Instruments 


AND SUPPLIES. 


Insulated Copper Wires, Electric Bells and Annanciators, 
Burglar Alarms, the-Electro-Mecurial Fire Alarm, Electro- 
Medical Apparatus, Electric Gas-Lighting Apparatus, Edi-* 
son’s Electric Pen and Duplica.ing Press, the Gamewell Fire 
Alarm Telegraph Apparatus, Bi-Polar and Carbon Tele- 
phones, Telephone Exchange Apparatis, Wnderground 
Cables. 


ANSON STAGEB, President. ENOS M. BARTOK, V-Prest. 
ELISHA GRAY, Electrician. 
CATALOGUES 


Sent by mail on receipt of price in stamps or currency. 





Pages. Price. 
1—Complete Set of Catalogues............... 236 20c. 
II—Telegraph Instruments and Supplies..... 64 6c. 


1V—Insulated Wire \included in II). — 
V—Electric Bells, Annunciators, Electro-Mer- 
Gurial Five AIMGU.........ccccccccccesee 32 3e. 
VI—Electro-Medical Apparatus............... 32 
VII—Manua! of Telegraphy and Catalogue of 


Private Line Instruments.............. 32 free. 
VIII—Condensed Price List...................00+5 20 «free. 
X—Electric Bells, etc. Descriptive......... 12 8. 
XI—Magnets for Mills.. .... ...............208 20 8. 
Sir Wm. Thomson's Nautical Instruments 2% 5o. 





EXTRACTS FROM 
CHORDAL’S LETTERS. 


One of the most interesting books, for manufacturers, me- 
chanics, or business men ever published. A great variety of 
hanical and b topics treated in a wise and witty 
way that will be instructive to old and young, and interest- 
ing to every body. 
The book contains 320 pages, 12mo, and ayer 40 Humorous 


Illustrations. 
PRIcE, $1.50 PER COPY ; | BY Man TO 4NY ADDRESS. 


Rossiter W. Rarmonp, says of this book : 

This a fe pn a selection from the Ly oy which 
have apocseet der the same title, m, Guiee che inet two 
treat the columns of the ce ape g Poe The series 

going on, and no reader of that excellent journal 
wishes to — it ied’ t mechan toa close. For y wisdom — 











are the sho 
belong to the same class 
the Breakfast Table,” or the’ ous “ Table Talks" of great 
— Indeed, the author has consciously or unconsciously 
caught the spirit of Holmes’s famous book, and em) loving 
in another field the same d, has p da ly en- 
ning and instructive commentary upon the ways and 
bg ono os bli - f the sayi had al- 
ne: this repu' oe on o sayings we 
om phe onall 


Joner, 
The Autocrat of 





& 


ready noti their former  Seoeneenes , we 
through to our ourselves, = ef place, led to read the book 
ro 


wed ey ment end profit; and in the second 
Re ce, We —— ought fe a — — to whom we would 

ke to send it. Some of them some are ya 
men; some are young fellows whe are hankering 
chinery, and no very distinct see of what the machinist’ : 
trade involves; some are es of technical schools, w! 
need the plain talk whic ae can oo them pa Ko 
offense, and thus save them ‘trons hearing it less pleasantly 
from human If some are neither actually, perspectively, 
nor retros) vely machinists or mechanical engineers ; b 
they know how to enjoy a clever satire, with a core of com- 
mon sense, and therefore —- a relish Chordal. 
We do not mean to —oe 

hy chou! 


=a 
od 


Wada hordal we? He takes no spe- 
© agree with himself. hanes gr times he pre- 
sents palmerent sides, with aaeer © er of what he may 


have said earlier or —— y later. But what he 
does say is worth learning, got L, at, and then thinking 


over 
* PUBLISHED BY 


American Machinist Publishing Co. 


L.G. TILLOTSON & CO. 


5 & 7 Dey Street, 


NEW YORK, 


The OLDEST and LARGEST RAILWAY & TELEGRAPH 
SUPPLY HOUSE IN AMERICA. 


MANUFACTURERS, IMPORTERS AND DEALERS IN 


TELEGRAPH, 
TELEPHONE «»> 
ELECTRICAL 
APPARATUS 


OF EVEBY DESCRIPTION. 


All of the latest and best styles of Telegraph Instruments, 
Batteries, Tools, and Line Material; House and Hotel An- 
nunciators, Bell Calls, Burglar Alarms, Medical Batteries and 
Electro-Medical Apparatus. Electro-Plating Batteries and 
Materials, Electric Light Machinery. and Supplies, etc., etc., 
in great variety and at bottom prices. 


QUALITY GUABANTEED. 





GUTTA PERCHA COVERED WIRES 
AP WHOLESALE RATES. 


KERITE COVERED WIRES 
AT MANUFACTURERS’ PRICES. 


BRAID COVERED OFFICE WIRES. 


BRAID COVERED No. (2 CALVANIZED 
IRON LINE WIRE. 


RUBBER HOOK INSULATORS. 
PORCELAIN INSULATORS, and 
PONY INSULATORS, 
AT ROCK BOTTOM PRICES TO TELEPHONE 
EXCHANGES. 
| Sat AMMONIAC AND BLUE VITROL, 
DOUBLE BEFINED, EXTRA QUALITY. 
By the Barrel and in 100 Ib., 50 Ib. and 25 Ib. boxes, and by the 
single pound at WHOLESALE RATES to Exchanges. 
LECLANCHE BATTERIES, 


In any quantity at LOWEST RATES to TELEPHONE COM- 
PANIES. 

Everything electrical or mechanival for Telephone or Tele- 
e | &raph use, from a set of Inspectors’ Tools to the most sub- 
stantial and elegant wpparatus for delicate tests and. meas- 
urements furnished at the shortest possible notice. 


L. G. TILLOTSON & CO. 


Sand 7 DEY STREET, 
NEW YORK. 





J- A. BERLY’S 


Electrical Divectory and Advertiser 


OF BNGLAND. 
(882. 





Intending Advertisers in the 1882 edition (first) should at 
once apply for particulars, terms, &c., to 


J. A. BERLY, 








P, 0. Box $929, WHEW YORE. 





06 FULTON ST., NEW YORK, 
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16 New Bridge Street, London, E. ¢, 
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THE BISHOP 





| 


Gutta-Percha Works 


(SAMUEL BOARDMAN, Agent) 





Original and only Manufacturers in the. United States of 
GUTTA-PERCHA INSULATED 


Submarine Telegraph Cables, 


50 Regular Sizes—One to Ten Conductors. 


Subterranean Telegraph Cables. 


Hempen-Armored Covered. 


Aerial Telegraph Cables, | 


Lead or Hempen Covered. 


 ANTLINDUCTION 


Telephone (Lead-Covered) Cables, 


as used by the Metropolitan Telephone and Telegraph 
Company. 





Torpedo Cables, 


Recommended by the European and South American 
Governments. 


| Lead-Covered Cables, 


For Canal and Streamlet Crossings. 


GUTTA-PERCHA 


OFFICE WIRE, FUSE, LEADING AND CON- 

NECTING WIRE, 

For Subaqueous, Mining and all other Electrical purposes. 

MARK’S COMPOUND INSULATED WIRE, 
For Office, Outdoor, Underground and Battery Use. 

G. P. OFFICE WIRE, COTTON-COVERED. 


ALSO HAVE ALWAYS ON HAND 


WIRES or EVERY VARIETY or INSULATION, 
Magnet Wire, Telephone Flexible Cords, Flexible Mlevator 
Cables, Electric Cordage, 
BURGLAR-ALARM AND ANNUNCIATOR 
WIRE, 
ht Wire, Cord: d Cables, Lead-C 
ences ust Wire. wand Every, Deaerigtion of salina 
PURE GUTTA-PERCHA GOODS, 
Gutta-Percha -<—~ for Cable S meee? G. P Chemical 
Vessels for Aci 
Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5and 7 Dey Street, New York. 
WILLIAM HE ATON, 508 Chestnut Street, Philadelphia. 


Thirty-three years’ experience has taught us that neither 
the clevtstoal nor mechanical qualities of either GUTTA- 
PERCHA or Coe ah egy by long working or ae 


sion, coB ently the best form of a sub: ne telegraph 
cable will "that in which nee conditions are fulfil 
Extract from Report on Cables, b Smith. 


Manufactured by 
The Bishop Gutta-Percha Works. 


Address all communications to 





W. W. MARKS, Superi dent 
420, 422,°424 and 4% East:25th Street, New York. 
Orrice aT THE WORKS. 
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HOLMES) BOOTH & HAYDENGS. 





OF 


Rs 
RODS AND TUBING 


= 
“ 


MANUFACTURE 


, COPPER RIVETS AND BURS. 


Pure Lake Superior Copper Wire 


BRASS WIRE, s 


SHEET BRASS, 





FOR ELECTRICAL PURPOSES. 


Insulated Copper and Iron Wire. 


THE IRON IS SPECIALLY ADAPTED FOR TELEPHONE USE. 


Prof. HENRY MorTON says :—“ I have tested it with “ Ozone,” which concentrates the atmospheric influences of years into an hour, and find that it stands this thoroughly.” 


No. 49 Chambers Street, New York. 


Patent 





No. 18 Federal Street, Boston. 


No. 506 Commerce Street, Philadelphia. 


AT WATERBURY, CONN: 


WORKS 





February 15, 1902 


ELECTRICAL REVIEW 








—— 
— 


List of 
Electrical 


Patents 
Issued Last Week 


ecially reported for this journal by E. 8. 
poet solicitor of patents, Loan and Trust 
Building, Washington, D. C. Copies of any 
patent may be secured for 10 cents each.) 























— 


ISSUED FEBRUARY 4, 1902. 


692.236 Electromechanical device 
for electric traction; E. Cantono, 
Rome, Jialy. 

692.248 Musical stringed  instru- 
ment: G. H. Davis, New York, N. Y. 
692.250 Calling apparatus for tele- 


phone lines ; W. Dean, Chicago, Ill:— 
A telephone line and means for pro- 


ducing current therein, of a bridge of 
the line having a winding of an induc- 
tion-coil, a relay and a condenser in- 


cluded serially therein, a telephone 
switch and a shunt of the relay and 
condenser controlled thereby. said 
shunt including a transmitting tele- 
phone and a circuit controlled by the 
relay. 

692,260 Incandescent 
Garwood, Ottawa, Ohio. 

692,318 Coin or metal detector; F. 
E. J. Litot, Pittsburgh, Pa. 

692.348 System: of electrical dis- 


lamp; H. 


tribution ; E. B. We Reichel, Steglitz, 
Germany. 
692,352 Controlling apparatus for 


electric motors; W. J. Richards, Mil- 
waukee, Wis. 

692,395 Rail-bond; M. F. Whiton, 
Hingham, Mass. 

692,418 Electric heater ; J. F. Bach- 
man, Vienna, Hungary. 

692,423 Electric signal ; C. Budke. 
Jr., St. Louis, Mo. 

692,426 Transmitter for Morse 
alphabet and printing telegraphy ; L. 
Cerebotani, Munich, Germany. 

692,427 Electric switch ; J. D. Clay, 
New York, N. Y.—A pulley having 


a cord, band or chain secured 
thereto, a ratchet wheel adjacent to 
the said pulley, a shaft common to said 


pulley and wheel, means coacting be- 
tween said shaft and pulley for return- 
ing said pulley, a pawl on the pulley 
engaging the ratchet wheel, a switch 

(Continued on page 9/,.) 


THE ACGME PATTERN & 
MFG. CO. 


Wood and Metal Patterns, and Models of 
every description. 
ELECTRICAL MACHINERY 
OUR SPECIALTY. 
144-146 Clinton St. Milwaukee, Wis. 




















me THE SCHWERDTLE STAMP CO., 
~ ENCILS-- BURNING BRANDS: 
EEL SIAMES & Dies 
SEALS - - PLATES-CHECKS >) 
BRIDGEPURT,CONN. 












THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Conn., 0.8. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swing- 
ing Hooas, House Brackets 
and other specialties for 
construction work 
Catalogue and Prices Furnished on Application 





* BOSTON” AUTOMATIC. 





WM. A. ROSENBAUM 
Patent Attorney 


140 NASSAU STREET 
NEW YORK CITY 
(Formerly in the Times Building) 


THE “ BOSTON” 
AUTOMATIC BURNER 


The favorite of all first- 
class Electricians and is 
acknowledged by all to be 
the only reliable auto- 
matic in the market. 
Guaranteed perfect in 
every detail. 








MANUFACTURED BY 


Beston Electric Co. 
29 Harrison Ave. Extension 


BOSTON “BOSTON”? MECHANISM. 








of the season (in ten colors), six beautiful 
heads (on six sheets, 10x12 inches), repro- 
ductions of paintings by Moran, issued by 
General Passenger Department, Chicago, 
Milwaukee & St. Paul Railway, will be sent 
on receipt of twenty-five cents. Address 
F. A. Miller, General Passenger Agent, 
Chicago. 


McINTIRE’S PATENT 
Connectors and Terminals. 


Special Connectors for HARD-DRAWN 
COPPER WIRE, all sizes. FUSED WIRE, 
FUSED LINKS and STRIPS. 

THE C. McINTIRE CO., 
13 & 1g Franklin St., Newark, N. J. 


The Handsomest Calendar 




















PATENTS. 


Caveats, Trade-Marks, 
Copyrights and Designs. 





Sead Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 





My office close te U. S. Patent @ffice. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 


Book “* How to Obtain Patents,”’ etc., 
sent free. 


E. C. SICCERS, 
918 F St., N. W., WASHINGTON, D. C. 


| PARSELL & WEED, 
MODE XI: MAREE FS. 


Electrical, Experimental and Fine Tool Work 
Write for Booklet. 

The Franklin Gas Engin’ Sets of Castings and Material; Finished Parts and 
Complete Engines. Write for Gas Engine Circular No. 2. Telephone, 156 
Madison Square. 

THE FRANKLIN MODEL SHOP, 


129-131 West 3ist Street, New York City. 











CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 48» FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards to Order 


filled from 
4 Highland Park, Conn. 


large s 





on han 
Correspondence solicited 








PATENTS is 


EDWARD S. DUVALL 


(Formerty with Benj. Butterworth, 
late Commissioner of Patents). 
Patent Lawyer, 
American and Foreign Patents 
Secured Promptly. Moderate Fees. 


infringement Suits. interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office 
Records. 
Abstracts of File Wrappers of Applications 
before Patent. 
' OFFICES: 


LOAN & TRUST BUILDING, 
OPP. PATENT OFFICE, 


WASHINCTON, D.C. 








ual me -1-1-) ae Wade, 
Lamp Made 


JOHN A. HAMBLIN 
12 Beverly St., Providence, R. I. 


“ STELLARC” 











IMPERIAL ARC LAMPS Enclosed tong 








burning, 
for both alternating or direct current. Adapted for 
inside or outside use. Simplicity of design and 
elegance of finish embodied in its construction. 
The prices will interest you.... 


EDWIN !. WILLIAMS, [8-20 E. 42d St., New York 


See Evectricar Review or Nov. 9 

















Agent for ESTABLISHED 1880. ° 
United States | G20 H. BENJAMIN, M. B., Ph. D. anew 
45 BROADWAY, N. Y. References. 
and Foreign Specialty: The preparation of specifications tor |... === 
patents requiring an expert knowled f the arts 
PATENTS. and sciences. Searches. oteeiaie — 4 











Registered Solicitor of Patents. 


and patent ma 
Manager, Electrical World Patent 


heers an 
sample copy of patent obtained through me, 





EDWARD P. THOMPSON, M.E. 
166 Fifth Avenue, N. W. corner 20th Street, NEW YORK. Telephone. 


Patent Expert. United States 


and Foreign Patents. 
Successful gy by correspondence with clients for over fifteen years in all technical 


Manager, Power Patent Bureau, New York, for two years. 

mcy, New York, for two years. 

The — solicitor who is a member of both the American Society of Mechanical Engi- 
American Institute of Electrical Engineers. Send for circular and charges, 

and preliminary information without charge. 








J. Wm. Middendorf, Pres. A. H. Rutherfoord, Treas. 
R. Lancaster Williams, Vice-Pres. Howard P. Page, Sec’y and Auditor. 
E. C. Hathaway, General Manager. 


Railways and Light Co. of America 


Exzcutive Orrices, ConTingNTAL Trust Buipc., BAttimorg, Mp. 


Finances, Builds, Purchases Electric Railways, Electric 
Lighting Properties, Waterworks, 
Ice Plants, etc. 


Examinations made and reports furnished on all classes 
of industrial properties 


: : CORRESPONDENCE SOLICITED 
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PATENTS. 
(Continued from page 98.) 


lever, a crank pin on the ratchet wheel, 
and a link connecting said lever to the 
crank pin. 

692,429 Electric switch; H. J. 
Cogswell, Hartford, Ct.—An electric 
switch having insulated circuit termi- 
nal posts, pivoted blades, each blade 
being adapted to connect and discon- 
nect a pair of terminals, a rotatable 
disc, links connecting the blades with 
the disc, a crank arm, a link connecting 
the crank arm with the disc, and means 
for intermittently rotating the crank 
arm. 

692.4382 Apparatus for the preven- 


tion of sparking and arcing in electric 


circuits ; H. H. Dow, Midland, Mich. 

692.488 Electric accumulator; C. 
P. Elieson, Paris, France—An electric 
accumulator plate comprising a central 
conducting-core, and strips of thin lead 
alternately flat and corrugated, attached 
at one end to each side of the core, and 
free at their other end. 

692,458 Electric lamp socket; S. A. 
Koltonski, Boston, Mass. 

692,471 Electric annunciator ; E. B. 
Overshiner, Chicago, Ill. 

692,475 Automatic circuit-breaker ; 
C. Reynolds, Columbus, Ohio. 

692,507 Reversible galvanic battery; 
T. A. Edison, Llewellyn Park, N. J. 

692,509 Electric clock; M. Fisher, 
Zurich, Switzerland—A ‘current gen- 


erator, its armature, an abutment 
(Continued on page 96.) 
70 NEW MOTORS 
10-VOLT BATTERY.. 
$5.00 EACH 
WALSH'S SONS & CO., 


271 Washington Street, NEWARK, N. J. 

















WOOD and FIBRE CLEATS 


For Inside Telephone Wires 


TWO-HOLE BLOCKS 


For Rubber Hook Insulators 


H-P ENAMEL INSULATED 
* BRIDLE RINGS # 


For Distributing Telephone Wires 


The above are some of our 
Specialties. Write us for Prices. 


JAMES S. BARRON & CO., Mfrs. 
24-30 Hudson St., New York 


ALL KINDS OF 


ELECTRICAL REPAIR WORK 
PROMPTLY DONE 


Re-winding, Railway Armatures 
and Transformers a specialty. 
Give us a trial. Satisfaction 
aranteed. New and Second- 
and machines bought and sold. 


The R. M. CORNWELL CO. 
SYRACUSE, N. Y. 














W. R. OSTRANDER & CO. 


22 DEY STREET, NEW YORK. 
MANUFACTURERS OF 
Speaking Tubes, Whistles, 
Annunciators. 
Electric and Mechanical Bells. 

PaCcTORY: 


me OcKace Ave. 
BROOKLYN. 





ELECTRIC CONDENSERS 


WM. MARSHALL, Manufacturer 


Standards a Specialty 


709 Lexington Ave., New York 














CLOCKS 


With Electrical Devices of 
all kinds are our specialty. 
We also make Time 
Switches for turning out 
electric lights, Program 
Clocks for ringing bells, Syn- 
chronized Clocks for uniform 
time, 60-Day, Calendar and 
Frying-Pan Clocks. 


Send for Catalogue No. 202 


The Prentiss Clock Improvement Co. 
Dept. 20, 49 Dey St., New York City 
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INCANDESCENT LAMP 
REPLAGER and CLEANER 


HANDLES THEM AT ANY 
HEICHT OR ANCLE 


Incandescent Electric Light Manipulator Co. 


116 Bedfo'd St., Boston, Mass. 








Thorough |nspec‘ions 


Insurance against Loss or Dam. 
age to Property and ‘oss of 
Life and Injury to Persons 


caused by 


Steam Boiler Explesions 


J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President, 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary. 

L. B. BRAINERD, Treasurer. 

L. F. MIDDLEBROOK, Asst. Sec 




















$5 VOLT 
AMMETER 
y FOR 
STUDENTS’ 
USE. 








‘torage work. List of schools using it 
uailed on application. The method of ite use de- 
scribed in a circular just issued. 


L. E. KNOTT APPARATUS CO., 








16 Ashburton Place, - - BNSTON, MASS. 
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LECTRIC HEATING 


APPARATUS 
OF EVERY DESCRIPTION. 
“Unit” Enamel Rheostats. 


The Simplex 
Electrical Co. 


CAMBRIDCEPORT, 
MASS. 








OLD POINT COMFORT, 
RICHMOND, AND 
WASHINGTON. 





Six-day Tour via 
Pennsylvania Railroad. 


The third of the present series of 
personally-conducted tours to Old Point 
Comfort, Richmond, and Washington, via 
the Pennsylvania Railroad. will leave New 
York and Philadelphia on Saturday, 
March 8. 

Tickets, including transportation, meals 
en route in both directions, transfers of 
passengers and baggage. hotel accommo- 
dations at Old Point Comfort, Richmond, 
and Washington, and carriage ride about 
Richmond—in fact,every necessary expense 
for a period of six days—will be sold at rate 
of $34.00 from New York, Brooklyn, and 
Newark ; $32.50 from Trenton; 3 $31.00 from 
Philadelphia, and proportionate rates from 
other stations. 


OLD POINT COMFORT ONLY. 


Tickets to Old Point Comfort only, in- 
cluding luncheon on going trip, one and 
three-fourths days’ board at the Hygeia or 
Chamberlin Hotel, and good to return 
direct by regular trains within six days, 
will be sold in connection with this tour at 
rate of $15 00 from New York; $13.50 from 
Trenton; $12.50 from Philadelphia, and 
proportionate rates from other points. 

For itineraries and full information apply 
to ticket agents; Tourist ‘Agent, 1196 
Broadway, New York; 4 Court Street, 
Brooklyn; 789 Broad Street, Newark, N. J.; 
or Geo. W. Boyd, Assistant General Pas- 
senger Agent, road Street Station, Phila- 
deiphia. 








“SUPERIORITY COMMANDS RESPECT.” 


HE “MONARC 





a POWER 


Awarded 
Gold Medal 
Pan-American 
Exposition 


Buffaio, 1901 






The Mietz & Weiss 


Gas and 
Kerosene Engirie 


1 to 60 Horse-Power 
Automatic, Simple and Reliabic. 
Close Regulation. 

For Electric Lighting, Charg:: 
Storage Batteries and all pow 
purposes. Send for Catalogue. 


A. MIETZ, 


128-138 Mott St., New York 
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“SAFE, SWIFT, SURE.” 


EN GIN H-S’TOP SYS’TEM. 


Over 600 of these SYSTEMS in use on many of the largest plants in this country. With the use of the MONARCH 
SYSTEM it is impossible for an engine to run away ; engine can also be stopped, in case of emergency, from any portion of 


the plant by pressing an electric button. 
CLOSES THE THROTTLE. 


INVESTIGATE. 


HIGHEST AWARD 
PAN-AMERICAN EXPOSITION, 1901. 


NO CONNECTION WITH THE GOVERNOR. IT 
Write for Illustrated 1901 Catalogue. 


CONSOLIDATED ENCINE-STOP CO. 


Successor to The Monarch Manufacuuring Co., 
Waterbury, Conn. 
L. W. SWEET (N. A. S&S. E.), General Manager. 
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ALLIS-CHALMERS 60., 


_SENERAL OFFICES: CY (or Vertes 
Reynolds 


Corliss 
Wale lial-+-¥ 


HOME INS. BLOG. 


RIEDLER PUMPS AND COMPRESSORS. 
L ENGINES FOR STREET RAILWAYS AND ELECTRIC LIGHTING. 
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The Ball & Wood 
HIGH-SPEED ENGINE 


is noted for its smooth and silent running and its ex- 
tremely low cost of maintenance. It is recognized as 
the standard engine for electric light and railway plants. 
BALL & WOOD engines are made in all types for all 
services requiring the best economy and efficiency 


The Ball G Wood Co. 


Works: ELIZABETHPORT, N. J. 
120 Liberty Street, New York City 
Ye Ldedddddcssiususéséés 


——— 
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te ANALYZE Fuel Oils, Coals, Metals, Waters, Iron Ores, 
Cements, Lime-rock, Clays, etc. 

.SSAY LABORATORIES now finished; all kinds of Gold, Silver 
and other metal determinations and assay work can 
be done. 





WE DO NOT INSPECT NOR FURNISH ENGINEERING ADVICE 





STRICTLY LABORATORY WORK ONLY 





Laboratory Department 


DEARBORN DRUG & CHEMICAL WORKS 


27, 28, 29, 30, 31, 32, 33 and 34 Rialto Building 
CHICAGO, ILL. 


WM. H. EDGAR, President. Telephone, Harrison 1373 











SLECTRIC LOCOMOTIVES 


used with the 
HUNT INDUSTRIAL RAILWAY 


‘or handling material in manufacturing establishments. No trolley. No 
Electrolysis. Operated by Storage Battery. Safe, Simple and Economical, 


a Second Street, 
OC. W. HUNT CO., westnew Brighton, N. v. 








AMERICAN-BALL DUPLEX COMPOUND ENGINE «> DIRECT-CONNECTED GENERATOR 


The most economical plant for 
generating electric currents, and 


the most compact plant that has 
yet been produced. #2 # #4 # 


AMERICAN ENGINE CO., 
48 Raritan Ave., Bound Brook, N. J. 


New York Office: 95 Liberty St. 











a. 
CHARLES E. DUSTIN CO., !1 BROADWAY, N.Y. 
DEALERS IN ALL KINDS OF 
WE HAVE FOR IMMEDIATE DELIVERY AND FULLY GUARANTEED 
RAILWAY CENERATORS 1—800 K. W. UNIT, CONSISTING OF 2-400 K. W.; GENERAL 
ELECTRIC GENERATORS 500 volts, and 1 36x60 HAMIL- 
; 2400 K. W., M. P., 500 volts. IN EXCELLENT CONDITION. TON-CORLISS ENGINE, right hand. 
& ae Ww General Electric M. P., 500 volts. ENCINES 
; 7 dison Bipolar, 500 volts. 
‘ 3—D62, Thomson- than Bipolar. 1—36 x 2 ee -Corliss, a a x gps 56 R. a a 
i 2—90 K. W., Thomson-Houston M. P.. 550 volts. 1—10 x 12, Buffalo Forge Engine, eft hand, centre cran elted to 24 
2 1—100 K. W., Walker M. P., 550 volts. ft. Buffalo Forge Blower. IN FINE CONDITION. 
k 1—154g x 15, Armington & Sims. 
# 1—12 x 13, , Armington . — 
; 1—13 x 12, New York Safet 
: DIRECT-CONNECTED UNITS 1—18 x 48, George H. Corlize. 
3 1—16 x 42, Greene Engine. 
% 1—25 K. W., 120-volt Westinghouse Generator, direct-connected to 1—22 x 48, Harris-Corliss Engine. 
j 916 x 10 Armington & Sims Engine. 1—§ x 16 x 12, Ball Tandem Compound. 
4 1—500 "K. W., General Electric M. P. Generator, 500 volts, direct-con- BOILERS 
4 nected to 30 x 48 HAMILTON-CORLISS ENGINE, right hand. 


IN EXCELLENT CONDITION. 

1—400 K. W., General Electric Generator, Form H., 525 to 575 volts, 
direct- connected to 24 x 36 HAMILTON. CORLISS ENGINE, 
left hand. BRAND NEW, ONLY USED A FEW TIMES. 


“WE HAVE LOTS 








Offices: 11 Broadway, New York (Sowling Green Building), 


I! BROADWAY, N.Y. 


CHARLES E. DUSTIN CO. 





38—Heine, 500 H. P. NEW WHEN INSTALLED and HAVE BEEN 
BUT LITTLE USED. 

2—500 H. P., Babcock & Wilcox. 

8—100 H. P., Horizontal Tubular. 


MORE IN STOCK” 
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PATENTS. “oe 
(Continued from page 94.) 


rigidly connected to the latter and a . ° 5 
corieg on either side and in the path of To Avoid Business Disputes 


said abutment, and means for oscillat- ant 
ing the armature. | Consult Phitip Hano & Co. 
~ 692,531 Electrolyfic ‘cell; E. A. 


Le Sueur, Rumford Falls, Me. A bright traveling salesman 
692.533 Electric signaling device employed by a New York house 
for preventing railway collisions ; G. made so many mistakes in tak- 
del Monaco, Triest, Austria. ing orders that he was constant- 
692,553 Telephone repeater or relay; ly in hot water. Owing to his 
8. D. sprong, Metuchen, N. J.—An tendency to error frequent dis- 
insulated chamber, the interior of putes wich customers arose and 
which is in a state of partial vacuum, the benefit of his zeal and clev- 
particles of carbon-coated iron particles erness were, to a large extent, 
within the same, circuit connections lost. A friend of the firm asked : 
with said chamber and in circuit with 4 
the particles therein, and a magnet in ‘¢ Why don’t you use the 


juxtaposition to chamber for normally 


holding the particles in a fixed relation. flano DUPLICATE Books 


692,579 Electric gong; J. A. Wot- 
ton. dilantin. Ga. gong for recording sales? Then 


692.580 Annunciator; J.A. Wotton, | there will be no such thing 


Atlanta, Ga. as a disputed invoice.” 

692,591 Detector mechanism for 
weft-replenishing looms ; W. H. Baker, Representative will call, on 
Central Falls, N. Y. request. We go anywhere for 

692,625 Sparking igniter for com- business. 
bustible-vapor engines; D. P. Clark, Catalogue free. 

Grand Rapids, Mich. 

692,631 Apparatus for electrically PHILIP HANO & CO., 
— fluids ; J. F. Cooley, Boston, Manifolding Business Systems, 
Mass. 

692,690 Motor for railway devices ; saa cantaaith italiani 
H. D. Miles, Detroit, Mich.—A motor Qa vx 





box, a casing for hermetically sealing 
the commutator and brushes of the 


WANTED 


U. 8. REPRESENTATIVE 





The “‘SPARKLESS GEM” 
Dynamo Brush Co., Ltd., 
Minories, Birmingham,Eng- 
land, desires to treat witha 
firm for the sale or manu- 
facture of its 


DYNAMO BRUSHES 
or PATENT RIGHTS 


throughout the United 
States and Canada. This 
Brush is undoubtedly the 
most popular and saleable 
in England. 





APPLICATIONS REQUESTED 


TO THE SECRETARY 


let, “Are Your Hands 
Tied?” tells you how to do it. 
Thousands have largely increased 
their salaries by following our plan. 
WE TEACH BY MAIL Mechanical 
or Electrical Engineering; Drawing: 
Architecture; Bookkeeping; Ornamenial 
3 Germans —— Freneh, ete. Circu. 
lar - e. bm dar een beets you, 
ional Correspondence Schoo! 
Box 1003, Scranton, Pa. . 

















motor, and clamping devices engaging 

said casing and said motor box for 66 W 7 99 

clamping the casing tightly against the hy and How 

motor box. Do you wish to understand the principles, 
692,700 Insulating lining for incan- | __________ methods and 


of 
descent lamp sockets; H. T. Paiste, the every-day industrial 
Philadelphia, Pa, SCIENCE technical and scientific 








692,737 Static electric machine; H. ————— that you have seen and 
B. Todd. Meriden. Ct e explain the ———_———- wondered at! 
’ pone as things every- AND How done, and 
692.779 Controlling apparatus for Jone wants to Why done, in 
electric motors; F. F. Brush, New | now. Our ar-!_  _' = ways! 





York, N. Y.—Main conductors and an_ | ticles are both 


electric motor, a main switch control- pera Seo INDUSTRY 


ling the motor circuit, a magnet for | aotfoundinanyother 
operating said switch, a relay switch in popular-science publication in t. Send 
the circuit of the main switch magnet, |26 Cents In Stamps for ee 
a magnet for operating the relay switch, | ‘tl! Subscription. You will IIke us. 

and a primary switch controlling the SCIENCE AND INDUSTRY, 
circuit of said relay magnet and adapted | ¢;.00 per vean. 

to be operated by variations in fluid ] an tiustrated Monthly Magazine. SCRANTON, PA. 
pressure. 














Manufacturer Wanted 








for patent shaft-governed © high- 
speed engine, fully demonstrated, 
authentic tests, all machine work 
standardized for cheap production, 
full working drawings, and person- 
al supervision if required., Address 
Y.K.E., at Horncastle’s Advertising 
Offices, 61 Cheapside, London, 
England. : 





SALESMAN WANTED 


In every section who personally visits the 
electrical supply trade, street railways, 
electric light and telephone companies, to 
sell, in addition to his present line, a well 
advertised electrical specialty. Address 


M. C. B., 
Care Evectricat Review, 
21 Park Row, New York, 














POSITION WANTED 


A Draughtsman and Designer of 
both light and heavy current elec- 
trical apparatus, Austrian, 24 
years of age, seeks a situation. 
AppkEss H. R., 
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‘SHELBY LAMPS #2" 


IDEAL FIRE PROTECTION 
For All ELECTRICAL APPARATUS 








HIGHEST AWARD, PAN-AMERICAN EXPOSITION 


MONARCH FIRE APPLIANCE COMPANY 
27 William Street, NEW YORK CITY 


FOR SALE! 


6—50-LIGHT T.-H. FULL ARC DYNAMOS 
5a 35 66 66 66 66 

350 SINGLE and DOUBLE OPEN ARC 
LAMPS with GLOBES———~—-— 


Arc Lamps with globes, all in complete working order, sold only for reason 
of change in system. : 

A first-rate chance for any corporation to install a complete Electric Plant 
at a minimum of expense. 














NEW BEDFORD GAS and EDISON LIGHT COPMPANY 


FLORIDA. 
Two Weeks’ Tour via 
Pennsylvania Railroad. 


Thesecond Pennsylvania Railroad tour of 
the season to Jacksonville, allowing two 
weeks in Florida, will leave New York, 
Philadelphia, Baltimore, and Washington 
by special train on February 18. 

Excursion tickets, inc.uding-railway trans- 
portation, Pullman accommodations (one 
berth), and meals en route in both directions 
while traveling on the special train, will be 
sold at the following rates: New York, 
$50.00; Philadelphia, Harrisburg, Balti- 
more, and Washington, $48.00; Pittsburg, 
$53.00; and at proportionate rates from 
other points. 

For tickets, itineraries, and other infor- 
mation apply to ticket agents, or to Geo. 

. Boyd, Assistant General Passenger 
Agent, Broad Street Station, Philadelphia. 


’”’ 


BigFou 


Best Route to 
Califérnia 
Colorado 
Tgxas 


Via 


St. Louis 


WARREN J. LYNCH, 
Gen’! Pass. & Ticket Agent. 










W. P. DEPPE, 
Asst. Gen’! P. & T. Agent. 







Cincinnati, 0. 





4 














NEW BEDFORD, MASS. 











FOR SALE 


t Engine, 100-H.-P., McEwen Tandem 
Compound, Non-Condensing. 

1 100-H.-P. Horizontal Tubular Boiler. 

1 so-H. P. Horizontal Tubular Boiler. 

I Blake Duplex Steam Pump, Injector, 
Steam Gauges, Piping, etc. 

I o-Light Fort Wayne Alternator, with 

xciter, 1,000 Volts, Single-Phase. 

1 go-Light Fort Wayne Arc Dynamo, 4 
Amperes, 

80 800-C. P., 4-Ampere Fort Wayne Arc 
Lamps. 

1 White Marble  Alternating-Current 
Switchboard, with Voltmeters, Am- 
meters, Ground Detectors, Switches, etc. 

One 2-Circuit Marble Arc Switchboard, 

with Plugs, Ammeter, etc. About 50 feet 

Schieren Patent Belting with each machine. 
All apparatus is in good condition and in 

wad operation. Will sellall or any part 

of it. 


Roslyn Light & Power Company 


Roslyn, Long Island, N. Y. 





IGNALOID 


THE MOST PERFECT 
AND RELIABLE . 


Coloring and 
Frosting Liquid 


INCANDESCENT 
ELECTRIC LAMPS 


Will never peel, chip or 
crack, and the color will 
outlive the life of the lamp 

































MANUFACTURED BY 


SIGNALOID CHEMICAL WORKS 


Jersey City, N. J. 
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A Simple Engine wastes 25°/, of your fuel. 
The DUPLEX COMPOUND requires no more 
room, no more attention and no greater cost 
of maintenance, and its small additional first 
cost is more*than saved every year. 





You can’t afford to take a simple engine 
asa gift and pay the extra cost of fuel. 


wy ERICAN ENGINE COMPANY 





NEW YORK OFFICE 
N° 95 LIBERTY ST. 











Electricity Made 
Simple CLARK CARYL HASKINS 


A book written for the practical man who is neither 
instructed to understand nor interested in the scientific 
working out of electrical theory, but who does want to 
know the facts about the matter. The author has been 
exceedingly successful in his effort to produce a book of 
this kind, and has made one that will be found inter- 
esting reading to others than those for whom it is 
intended. While there have been many elementary 
books about electricity written, there have been very 
few that are simple enough for the comprehension of 
the layman, and at the same time not childish and 
written down to the level of what is supposed to be 
a boy’s understanding. *&» #*% FS SF KF HF KH SH 














Five by six and one-half inches; 233 pages, 
(08 Illustrations. Cloth Binding $1, Paper 50c. 


Electrical Review 
Publishing Co... 


13 to 21 PARK ROW » »#* » NEW YORK 


BOX 330... 
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N° 48 RARITAN AVE.,BOUND BROOK,N.J. 


TRADE PAPER ADV. AGENCY, N.Y. 


PUT A 


POTTER MESH 
SEPARATOR 4, SUPERHEATER 


(DRY PIPE) 
IN YOUR 


BOILERS 


AND TAKE OUT DRY STEAM 


WE UNDERTAKE TO CURE THE MOST TROUBLE- 
SOME CASES OF BOILERS GIVING WET 
STEAM, OR THAT PRIME AND FOAM BADLY. 


SPECIFY THE * POTTER” 
FoR yourR NEW BOILERS 











CAT. NO. 28 C 
EXPLAINS IT. 


> James Beggs 
& Co. 


a _ 
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The Long-Distance Telephone System 
of the 


American Telephone and Telegraph Co. 





furnishes the most striking example of advancement in 
electrical science during the past twenty years. <A network 
of copper wires, covering the country between the Atlantic 
Ocean and the Missouri River, brings into direct communi- 
cation nearly 

ONE MILLION SUBSCRIBERS’ STATIONS 


The long-distance telephone system has become a well 
recognized factor in all business enterprises. It is 








PROMPT EFFICIENT 





ECONOMICAL 





American Telephone and Telegraph Company 
15 Dey Street, New York 
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Telephone Service 


At your Office or Store is 
An Open Door for Business. 
At your Residence it is 

A Protective Agent, 

A Social Convenience, 

A Domestic Necessity. 


The New York and New Jersey Telephone Co. 


81 Willoughbv Street, Brooklyn 
160 Market Street, Newark 


We Concur in the Above 


New York Telephone Co. 


Contract Offices: 


15 Dey Street, 111 West 38th Street, 215 West 125th Street, Manhattan 
148th Street and Third Avenue, The Bronx 


and at 
Yonkers Mount Vernon New Rochelle Nyack 
Hastings Ossining Pleasantville Rye 
Dobbs Ferry Tuckahoe Pelham Manor Portchester 
Irvington Scarsdale Larchmont Greenwich 
Tarrytown White Plains Mamaroneck - Suffern 


Spring Valley 


Message Rates to Suit All Users 








100 ELECTRICAL REVIEW Vol. 40—No, 9 


ON ~ 
oO 3s 
TRADE MARK. 


The 
Okonite Company 


was organized in 1884. During the 
last eighteen years the Okonite In- 
sulation has been extensively used by 
the telephone companies of the world. 

It has become recognized as the 
Standard for Rubber Insulation for 
all purposes. 

Information concerning its value, 
its qualities and its price promptly 
furnished on request. 


The Okonite Co., Ltd. 


253 Broadway, New York 











The Managers of the Okonite Company take 

| this opportunity to extend congratulations to 

| the “Electrical Review” on the occasion of the 
celebration of its Twentieth Anniversary. | 
W. L. Candee. | 


Managers | H. Durant Cheever. 
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The Southern New England 
Telephone Company 


ELECTRICAL REVIEW 


Operates exchanges in every considerable 
town in Connecticut, and by its toll lines 
reaches 160 out of the 168 towns in the 
State. 


Its equipment is exclusively metallic 
circuits of heavy copper wire and solid 
back, long-distance transmitters with 
bipolar receivers. 


This Company operates the 


Oldest Telephone Exchange 
in the World, 


that at New Haven, which has been 
continuously operated since the 28th of 
January, 1878. 


EXECUTIVE OFFICES, 


New Haven, Connecticut. 
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One Year’s Record 


Bell Telephone Company of Buffalo 


Territory of Bell Telephone Company—HErie, 
Niagara, Orleans, Genesee, Wyoming, 
Livingston and Monroe Counties. 





Total net gain in telephone stations in whole 
territory for vear ending December 31, 1901, 6,540 


ROCHESTER: 


Total net gain in Rochester stations for vear 
ending December 31,1901, - - - - 2,037 


A net installation of over 1,000 telephone 
stations in one month indicates the rapidity 


of our growth. ; 
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The 
Bell Telephone Company 


of Philadelphia 


(26,000 SUBSCRIBERS) 


The Delaware and Atlantic Telegraph 
and Telephone Company 


(12,000 SUBSCRIBERS) 


Includes— 
Wilmington Camden 
Chester Trenton 
Bryn Mawr Atlantic City 
Wayne Cape May 
Westchester Bridgeton 
Pottstown Ogontz 
Norristown Lansdale 


Doylestown 


These companies connect with each other and with the 
Long-Distance system of the American Telephone and 
Telegraph Company. (Over 1,250,000 subscribers) 


CONTRACT DEPARTMENT 
17th and Filbert Streets, Philadelphia 
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The Empire State Telephone and Telegraph Company 


is the licensee of the American Bell Telephone Company for the counties of Cayuga, Seneca, Wayne, Yates, Ontario, Oswego and Cortland in the 
State of New York. It is the successor of the Bell Telephone Company of Auburn and a number of other companies operating in this territory. 
It was organized in June, 1881, by Henry L. Storke, one of the pioneer telephone men of the country, and his associates at Auburn, 
N. Y. Its original board of directors included the following named gentlemen residing in that city : Wm. Gray Wise, James Seymour, Jr., 
Dexter A. Smith, George Underwood, Henry L. Storke, and at various periods the Bell Company’s interest has been represented by Theo. N. 
Vail, George L. Phillips, Charles R. Truex, Albert O. Morgan, Robert 8. Boyd, David B. Parker and C. Jay French. Subsequent changes in 
the local representation have been Frederick I. Allen in place of Wm. Gray Wise, deceased, and Nelson B. Eldred, E. H. Avery, C. I. Avery, 
M. M. Storke and John D. Teller by reason of increase of the board to nine new directors. i 
Henry L. Storke has been president of the company from the beginning, and Dexter A. Smith vice-president until his death in November, 1900. 


MAP OF THE TERRITORY 
i Mi EXPLANATORY 


EMPIRE STATE TELEPHONE AND TELEGRAPH CO = — frets sect 


Branch Offices | Territary Qoundary 
SHOWING CONNECTING LINES. Toll Line Stations. Scale 6 % Miles to one unch 


EXECUTIVE OFFICES, ny 


N 


102 and 104 Genesee St., AUBURN, N. Y 
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George Underwood was secretary from the organization of the company until 1898, when he was succeeded by Murray M. Storke, and 
James Seymour, Jr., held the office of treasurer continuously from 1881 to 1898, when he resigned by reason of ill health and was succeeded by 
Charles I. Avery. There have been but three assistant general managers: Jno. S. Reid, FE. C. Suassen and Geo. A. Paddock, the present 
incumbent. C. A. Weeks has been auditor since the organization of that department. 

The following are the present officers and directors : 

Henry L. Storke, president and general manager ; M. M. Storke, secretary and assistant auditor ; Charles I. Avery, treasurer; Geo. A. 
Paddock, assistant general manager ; C. A. Weeks, auditor. 

Martin Joyce, superintendent Oswego District; Wm. C. Page, superintendent Western District. 

Directors: Henry L. Storke, Edward H. Avery, C. Jay French, Charles I. Avery, John D. Teller, Murray M. Storke, Geo. Underwood 
and Fred. E. Storke. 

The company developed its toll line system at an early date, and now has some 900 miles of pole lines connecting all points in its 
territory, and by the extension of that class of business shows an annual average income per station of all classes of nearly $20. 

Its history covers almost the entire period since the telephone ceased to be regarded as a scientific toy and became a constantly increasing 
business necessity, The management, practically unchanged from the beginning, has passed through all the experimental stages of the 
industry, from house-top fixtures and grounded lines to the modern metallic circuit and long-distance equipment. 
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PROVIDENCE TELEPHONE COMPANY 
PROVIDENCE, R. I. 


HE Providence Telephone Company was organized in 1880, with Henry Howard as its 
‘ president. Its capital stock was $35,000. It has been increased from time to time, as the 
constantly increasing demand for telephone service required, until it is now $1,600,000. 
It now has about ten thousand stations. 
Ex-Governor Howard retained his office as president of the company until his resignation, 
August 1, 1892, when he was succeeded by Henry C. Cranston. 
Mr. Charles T. Howard was elected treasurer in 1881, and is the present incumbent of the office. 
Mr. Albert C. White was appointed electrician of the company in 1881, and was promoted to 
superintendent in 1884, and tothat of general manager in 1895, which office he still holds. 
The following gentlemen constitute the present Board of Directors: Henry G. Russell, James H. 
Chace, R. G. Hazard, H. F. Barrows, H. F. Peckham, Dexter B. Potter, Samuel P. Colt, W. G. Night- 
ingale, Thomas Sherwin, Nelson W. Aldrich, James M. Scott, Robert W. Taft and Frederick P. Fish. 
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TELEPHONE BUILDING, PROVIDENCE, R. I. 


In 1890 the company purchased a lot and erected thereon a new fireproof building for its 
exclusive use. The building is located on the easterly side of Union Street, between Washington and 
Fulton Streets. The building is of Italian renaissance style of architecture with granite and Indiana 
Oolitic limestone for the first story, and buff brick and terra-cotta for the two upper stories. The 
first story main entrance is flanked on either side with lonic columns of granite and lead into a 
spacious well-lighted lobby, which is furnished as a telephone pay station with booths for long- 
distance and local use, and desks and tables for the use of its patrons, where letters may be written 
by persons in waiting. The staircase to the second story leads to the business offices of the 
president, treasurer and genéral manager. On the third floor is located the operating room and 
distributing room, and retiring room for the operators. 

The Providence Telephone Company has one of the best equipped exchanges in the country, 
and by liberal expenditure the company has placed itself in the front rank, and will continue to give 
the public unsurpassed service. Its territory includes all of the State of Rhode Island and exchanges 
at Attleboro and North Attleboro, Mass. 


DEXTER B. POTTER, President 
CHARLES T. HOWARD, Treasurer 
A. C. WHITE, Gen’! Manager 
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CLASSIFIED INDEX 
(Continued from page 84.) 


Kellogg Switchboard and Supply Co. 


233 SO. GREEN STREET, CHICAGO 





We are prepared to furnish BEST ar nia 


FINE MAGNET 
ANNUNCIATOR 
JUMPER 


p= 
CABLE 


WIRE: 


STANDARD PRODUCTS IN STOCK 











[MERICAN BELL TELEPHONE COMPANY 


126 MILK ST., BOSTON, MASS. 


This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, (891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 








DIVIDENDS 


| 


MAY BE INCREASED BY 
CONNECTING UP YOUR 


Mam 


OUTLYING DISTRICTS. 


Others are Making their Plants Pay Fair 
Interest on their Investments that Formerly 
Showed a Shortage 


NEW FEATURES! 


ALL TROUBLE POINTS 


ELIMINATED. 


No Listening Keys. 

No Clearing-Out Drops. 

No Ringing Keys. 

No Complications In Your Cord Cireuit. 
No Delays—Always Ready for Business. 





WE WILL TELL YOU HOW IT’S DONE 
WRITE TO 


261-278 Frankfort St., CLEVELAND, 0, "989 errs: 





1611 Menadnock Block. 











Electric Soldering Irons. 
American Electrical Heater Co. 
Electrical Supplies. 


Bunnell borin & Electric Co. 


Bunnell & Co 

Central Electric Co. 
Cornwell Co., The R. M. 
Barron & Co., Jas. 8. 
Electric Appliance Co, 
Novelty Electric Co. 
Ohio Electric Works. 
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Instruments. 


Gen’l Incandescent Arc Light Co. 
Jewell Electrical Instrument (o. 
Knott Apparatus Co., L. E. 
Machado & Roller. 

Ohio Electric Works. 

Pignolet, Louis M. 

Sage & Bros., F. B. 

Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co, 
Whitney Electrical Instrument Co. 


. Roberts Electrical Supply Co., H.C. Insulatorsand Insulating Material, 


* Roessler & Hasslacher Chem. Co. 
Stanley & Patterson. 

St. Louis Electrical Supply Co. 
Western Electric Co. 

Electromagnets. 

Varley Duplex Magnet Co. 

Engines (Steam), 
Allis-Chalmers Co. 

American Engine Co. 

Ball & Wood Co. 

Dustin, Chas. E. 
Engines (Gas). 

Meitz, A. 

Engineers and Contractors. 
Arnold Electric Power Station Co. 
Badt & Co., F. B. 

Baker, Joseph H. 

Barron, A. M. 

Barstow, W. 8. 

Kutsch, L. W. 

Lydon, 9 

MeTighe J DRA 

New ngland Engineering Co. 
Rae, F 

ne Md or Tight Co. of America 
Reuterdahl, Arvid. 

Sheaff & Jaastad. 

Vail, J. H. 

Western Electric Co. 

White & Co., J. G. 
Wilmerding, C. H. 


Fans and Fan Motors. 


Bunnell Telegraphic & Electric Co. 


Bunnell & Co., J. H 
Central Electric Co. 
Diehl Mfg. Co. 
General Electric Co. 
Gen’) Incandescent Arc Light Co. 
Holtzer-Cabot Electric Co. 
Marion Electric Co. 
Ohio Electric Works. 
Robbins & Myers Co. 
Sprague Electric Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 
Fire Brick. 


McLeod & Henry Co. 


Fire Extinguisher. 
Monarch Fire Appliance Co. 
Fuse Wire and Links. 
General Electric Co. 
Mclntire Co., The C. 
Fuel Economizers. 
Green Fuel Economizer Co. 
Gaskets, 
U. 8. Mineral Wool Co. 


Globes, Shades, Ete. 

Frink, I. P. 

Phosnix Glass Co. 
Graphite. 

Dixon Crucible Co., Jos, 
House Goods. 

Boston Electric Co. 

Bunnell Co., J. H. 

Central Electric Co. 

Ostrander & Co., W. R. 
Hoisting Machinery. 

Brown Hoisting Machinery Co. 
Induction Coils. 

Varley Duplex Magnet Co. 


Injectors. 
Lunkenheimer Co., The 


Instruments. 
Biddle, Jas. G. 
Bristol Co. 
Bullock Electric Mfg. Co. 


American Mica Co. 

Bunnell Telegraphic & Electric Co, 
Case Brothers. 

Central Electric Co. 

locke, Fred M. 

Massachusetts Chemical Co. 
Mica Insulator Co. 

Standard Paint Co. 

Standard Underground Cable Co. 
Sterling Varnish Co. 

Steward Mfg. Co., D. M. 


Junction Boxes. 


Bossert Electric Construction Co 
Gen’l Incandescent Arc Light Co. 
Ohio Electric Works. 


Lamps, Are. 


Adams-Bagnall Electric Co. 
Central Electric Co. 

Genera] Electric Co. 

Gen’] Incandescent Are Light Co 
Hamblin, John A. 

Jandus Electric Co. 

Lea Electric Mfg. Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Williams, Edwin I. 


Lamps, Decorative. 


Central Electric Co. 
Edison Decorative & 
Lamp Department. 
Gen’! Incandescent. Arc Light Co. 

Ohio Electric Works. 


Miniature 


Lamps, Incandescent. 


Buckeye Electric Co 

Colorado Lamp Co. 

General Electric Co. 

Gen’) Incandescent Are Light Co. 
Goodchild & Welsh. 

New York & Ohio Co. 

Ohio Electric Works. 

Phelps Co. 

Sawyer-Man Electric Co. 
Schlesinger & Mears. 

Shelby Electric Co. 

Warren Electric & Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


Launches. 


Electric Launch Co. 


Lighting Plants. 


Bullock Electric Mfg. Co. 
Crocker-Wheeler Co. 
Reuterdahl Electric Co. 


a orang Arresters. 


arton-Daniels Co. 
General Electric Co. 
Westinghouse Electric & Mfg. Co 


Lubricators. 


Dearborn Drug & Chemical Co. 
Lunkenheimer Co., The 
Siegrist Lubricator Co. 


Mast Arms. 


T. H. Brady. 


Meters. 


Fort Wayne Electric Works. 


Mica. 


Mica Insulator Co. 
Munsell, Eugene. 


Model Makers. 


Acme Pattern & Mfg. Co. 
Franklin Model Shop. 
Parsell & Weed. 


Name-Plates. 


The Schwerdtle Stamp Co. 


Nippers and Pliers. 


Smith & wag sty, 4 Co. 
Utica Drop Forge & Tool Co. 


Paint. 


Standard Paint Co. 


(Continued on page 110.) 
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eee= 50700,000 = 
TELEPHONES 


Per year are manufactured in Illinois, out of that number about 
one-fifth have Kellogg Transmitters, better than the “Bell Solid 
Back” and fully guaranteed for five years .. . 


BEGIN YOUR SPRING CONSTRUCTION 


mequieo cme AELLOGG TELEPHONES 


Owing to the enormous quan- 
tities in which we manufac- 
ture, our telephones cost no 
more than others, in spite of 
their many superior points. 





KELLOGG PORTABLE 
DESK SET 


Simplicity a characteristic of 
its high grade. No springs or 


- ; contacts exposed. German KELLOGG COMMON 
silver hookswitch = springs. 
SERIES TELEPHONE ceiver has concealed binding- : 
posts, permanent adjustment All apparatus, except the ringer, 
Extensively used on account of its com- and a pure hard rubber shell is fastened directly to the back- 
pactness and accessibility to all parts. Keliogg Transmitter which board, cabinet opens downwards, 
Built for series or bridging work. cannot be equaled. exposing all apparatus. 














SFR Ley De a4 Y 


OLE LAE: IAD 5S UPPLL Sv. 


ADDRESS 233 SOUTH GREEN STREET, CHICAGO, ILL. 
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700,000 “DROPS” 


SWITCHBOARD CAPACITY 


Per year are manufactured in Illinois and those which have 


IMPROVED CONSTRUCTION HICH-CR 
FAULTLESS DESICN CAREFUL 


ADE MATERIAL 
WORKMANSHIP 





SIMPLIFIED FEATURES An UnquEsTionals® CUARANTEE ARE 





KELLOGG SWITCHBOARD AND SUPPLY COMPANY 





KELLOGG 
“EXPRESS ” 
SWITCHBOARD 


The section shown has a 
capacity of 300 magneto 
lines, and is equipped with 
the Kellogg combined me- 
chanically self-restoring 
drop and jack. In each end- 
position is shown, just be- 
neath the drops, the lamp 
transfers, five in number, 
with a capacity of ten in 
each position. These are 
operated by ten cells of Fuller 
battery. As an illustration 
of the workings of these 
lamp transfers, a subscriber 
asks the operator at the 
right for a number in the 
position on her extreme 
left ; she immediately plugs 
into the transfer lamp-jack, 
as shown in the illustration, 
which lights her lamp, and 
the corresponding lamp in 
the position where the con- 
nection is desired. This 
being a signal for the second 
operator, she immediately plugs into the jack corresponding to this lamp, as shown, which being done, extin- 
guishes both lamps. This c: mpletes the circuit between the two operators, and the second operator makes the 
desired connection. After the conversation has ended, the subscriber rings off, operating clearing-out drops 
in both positions. No ‘‘ hang-ups’’ can occur, because if one operator only pulls down the connection, 
this eperation illuminates the lamps in both positions, thus telling the other operator that the conversation 
has ended and the connection should be taken down, which being done, both lamps are extinguished. 





300-LINE EXPRESS, WITH LAMP TRANSFERS 


Each position is separated by a quartered-oak 
panel. A key is mounted on the two middle and 
left-hand end panels, which are so arranged that 
only one generator, either hand or power, can be 
connected in at any one time. The fourth switch, 
as shown on the extreme right, controls the night- 
bell alarm. The drops are of the tubular type, 
giving the maximum electrical and mechanical 
efficiency. The jacks and drops are rigidly con- 
nected by a metallic mounting strip, thus making 
adjustment permanent. The drop is cut out dur- 
ing conversation. Drops and jacks are mounted 
five per strip and fastened to a structural steel 
frame. High-wound, tubular type clearing-out 
drops, bridged across the cord circuit. Each 
key is so arranged, if desired, that the operator 
can ring out on either answering or connecting 
cord. Plugs and cords same as used on our large 
multiple boards. The plugs are reinforced by a 
steel-pointed tip. The board is wired on the full 
metallic plan. Operator’s transmitter is the well- 
known Kellogg type, adapted for long-distance 
work. 





LAMP JACK, SAME AS USED IN ABOVE 
SWITCHBOARD 
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ADDRESSiI2331SOUTH CREEN STREET, CHICACO, ILL. 











we WIADUCT... 


BALTIMORE, MAKE 


TELEPHONES: 


ANO EVERYTHINC ELECTRICAL 





ELECTRICAL 





REVIEW 


Vol. 40—No, 1 





Telephones, 
Transmitters, 
Magneto Bells and Receivers. 


Williams Electric Company, 
Cleveland, Ohio. 











REACHES ELECTRIC LIGHT STREET RAILWAY AND TELEPHONE 
OFFICIALS WHO HAVE THE AUTHORITY TO BUY EQUIPMENTS. 


ELECTRICAL REVIEW 











FACTORY: 
Winthrop Harbor, Ill. 





The PROM ee 
Switchboards and Telephones 


No intricate parts. All kinds of High We make the best 
. ase - Grade TVitediose apparatus upon the 
ple in : - 
Apparatus furnished market. Nothing 
construction and for exchange and | but selected material 
operation. toll line use. | used. 


SATISFACTORY RESULTS GUARANTEED 
WRITE FOR PRICES 
Western Telephone Construction Co. 


OFFICES AND SALESROOMS: 


Fisher Building, CHICAGO, ILL. 








Patent Solicitors. 
Benjamin, Geo. H. 
Duvall, Edw. 8. 
Rosenbaum, Wm. A 
Siggers, E. G. 
Thompson, Edw. P. 
Patterns. 
Acme Pattern & Mfg. Co, 
Pipe Covering. 
U. S. Mineral Wool Co. 
Platinum. 
Baker & Co. 
Poles, Brackets, Pins, Ties, Cross- 
Arms. Climbers, Ete. 
Central Electric Co. 
Central Mfg. Co. 
Klein & Son, Mathias. 
Lindsley Brothers Co. 
Standard Pole & Tie Co. 
Rail-Bonds. 
American Steel & Wire Co. 
Forest City Electric Co. 
Morris Electric Co. 
Roebling Sons Co., John A. 
Railway Car Lighting. 
Consolidated Railway, Electric 
Lighting & Equipment Co. 
Railway Specialties (Electric). 
Bunnell Telegraphic & Electric Co, 
Central Electric Co. 
Continuous Rail Joint Co.of America. 
Electric Appliance Co. 
General Electric Co. 
Novelty Electric Co. 
Sterling Meaker Co. 
Stuart-Howland Co. 
Westinghouse Electric & Mfg. Co. 
Repairs. 
Chicago Edison Co. 
Replacers Incandescent Lamp. 
Incandescent Electric Light Manip- 
ulator Co. 
Reflectors. 
Frink, I. P. 
Wheeler Reflector Co, 
Rheostats. 
Badt & Co., F. B. ° 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Gen’] Incandescent Arc Light Co. 


CLASSIFIED INDEX 


American Electric Telephone Co. 


Authorized Capital, Three Million 


LARGEST MANUFACTURER IN THE WORLD 


« Complete Telephone Equipments « 





We Furnish 














No. 34 Central Energy Telephone 


EXPRESS, CENTRAL ENERGY, MAGNETO, 
MULTIPLE AND TRANSFER SYSTEMS . . 


36-58 Jackson Building, 


Arranged for the 


Address: 


Chicago, U.S. A. 











EDWARD 


IT PAYS TO GET THE BEST. 





BONVILLE 


BASES for KNIFE SWITCHES, DISTRIBUTING BOARDS and SWITCH- 
BOARDS in ALL SIZES. ALL KINDS of FINISHES in PLAIN and 
ENAMELED BLACK or MARBLEIZED. FINISHES in ALL FINE COLORS 


P. 0. LOCK BOX 24, - 


; 
Manufacturer of All Kinds of Slate for Electrical Purposes 








(Concluded from page 106.) 


Schoo Is. 
American School of Correspondence. 


Electrical Engineer Institute of Cor- 


respondence Instruction. 

International Corresp. Schools. 
Seals. 

The Schwerdtle Stamp Co. 
Slate. 

Bonville, Edward. 
Soldering Sticks. 

Allen & Co., L. B. 

Anchor Electric Co. 
Specialties. 

Bonville, Edward. 

Boston Electric Co. 

Bunnell Telegraphic & Electric Co. 

Gen’l Incandescent Arc Light Co. 


Switchboards, 
Ohio Electric Works. 
Wagner Electric Mfg. Co. 
Switches, Ete. 
Barkelew Electric Mfg. Co, 
Bryant Electric Co. 
Central Electric Co. 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Ohio Electric Works. 
Western Electric Co. 


Telegraph Supplies. 


Bunnell Telegraphic & Electric Co. 
Stuart-Howland Co. 


Incandescent Electric Light Manip- Telephones. 


ulator Co. 

McLeod, Ward & Co. 

Ohio Electrical Works. 

Phelps Co. 

Signaloid Chemical Co. 
Steam Specialties. 

Consolidated Engine Stop Oo. 

James Beggs & Co. 

Lunkenheimer Co., The. 

McLeod & Henry Co. 

U. 8. Mineral Wool Co. 
Steel Spring Wire. 

Barnes Co., The Wallace. 

Cary Spring Works. 

Manross, F. A. 
Steel Stamps. 

The Schwerdtle Stamp Co, 
Stencils. 

The Schwerdtle Stamp Co; 
Storage Batteries. 

Electric Storage Battery Co. 

Gould Storage Battery Co. 

Helios-Upton Co. 

Marion Electric Co. 

Ohio Electric Works. © 

Reuterdahl Electric Co, 
Switchboards. 

Bossert Electric Construction Co, 

Bullock Electric Mfg. Co. 

Central Electric Co. 

General Electric Co. 

Gen’] Incandescent Are Light Co, 

Kutsch, L. W. 


Ties, Cross-Arms 


American Bell Telephone Co. 

American Electric Telephone Co, 

American Toll Telephone Co. 

Bunnell Telegraphic & Electric Co. 

Bunnell & Co., J. H. 

Central Electric Co. 

Central Telephone & Electric Co. 

Ericsson Telephone Co. 

Eureka Electric Co. 

Farr & Farr. 

Haines & Noyes Co. 

—- Switchboard & Supply Co. 

New York Telephone Co. 

North Electric Co. 

Ohio Electric Works. 

Stanley & Patterson. 

Stromberg - Carlson 

Mfg. Co. 

Viaduct Mfg. Co. 

Vought-Berger Co. 

Western Electric Co. 

Western Telephone Con. Co. 

Williams Electric Uo. 

Brackets, Pins, 
Climbers, Ete. 

Central Electric Co. 

Central Mfg. Co. 

Klein & Son, Mathias. 

Lindsley Brothers Co. 

Standard Pole & Tie Co. 


Telephone 


Tools. 


Smith & Hemenway Co. 
Utica Drop Forge & Tool Co. 








Transformers. 
Bullock Electric Mfg. Co. 
Fort Wayne Electric Works 
New York & Ohio Co. 
Wagner Electric Mfg. Co. 
Warren Electric & Specialty Co. 
Western Electrical Supply Co 
Westinghouse Electric & Mfg. Co. 
Transportation of Material. 
United Telpherage Co. 
Turbine Governors. 
Lombard Water-Wheel Gov. Co. 
Lunkenheimer Co., The 
Valves. 
Lunkenheimer Co., The. 
Water- Wheels. 
Leffel & Co., Jas 
Water-Wheel Governors. 
Lombard Water-Wheel Gov. Co. 
Whistles, 
Lunkenheimer Co., The. 
Wires and Cables. 
American Electrical Works. 
American Steel & Wire Co. 
Bishop Gutta Percha Co. 
Bridgeport Brass Co. 
Bunnell & Co., J. H. 
Central Electric Co. 
Chicago Insulated Wire Co. 
Crescent Insulated Wire and Cable 


0. 

Eastern Electric Cable Co. 

Electric Appliance Co. 

General Electric Co. 

Hazard Mfg. Co. 

India Rubber and Gutta Percha 
Insulating Co. 

Montauk Fire-Detecting Wire Co. 

National Conduit & Cable Co. 

National India Rubber Co. 

New York Insulated Wire Co. 

Novelty Electric Co. 

Ohio Electric Works. 

Okonite Co., The. 

Phillips Insulated Wire Co. 

Roebling’s Sons Co., John A. 

Safety Insulated Wire & Cable Co. 

St. Louis Electrical Supply Co. 

Simplex Electrical Co. 

Standard Underground Cable Co, 

Western Electric Co. 
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NORTH APPARATUS 
for 1902 


Contemplates many additions to the line the present season has made popular 
in the telephone field. 


7 
New styles in Magneto and Central Battery ’Phones and all. their parts. 
@ 


Common Battery, Central Signal, and Magneto Call, Central Office Equip- 
ment for all sizes of exchanges. 


7] 


We are catering to those discriminating buyers who recognize quality as a 
consideration as well as price. 


7] 


Prospective purchasers should write for catalogues of this latest and most 
up-to-date line of 


“DIVIDEND PAYERS” 


261-273 Frankfort Street CLEVELAND, OHIO 


CHICAGO OFFICE: 1511 MONADNOCK BLOCK 
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13,000 
Telephones 


In Manhattan and 
the Bronx. 


The New York Tele- 
phone System continues 
to be the Largest City 
Exchange System in the 
world. 

It is larger than the 
combined systems of the 
two largest European 
capitals, London and 
Paris. 

By means of the Sub- 
urban and Long Distance 
lines every New York 
telephone userthasavail- 
able communication 
with some 150,000 tele- 
phone stations in New 
York and vicinity and 
with some 250,000 in 
half the States of the 
Union. 

The Efficiency of the 
Service has been in- 
creased by the equip- 
ment of the entire sys- 
tem with the latest and 
most improved appara- 
tus. 

The Value of the Serv- 
ice has greatly risen of 
late years by reason of 
its greatly increased 
Scope; but the Rates 
have been reduced. 

The Rate Plan under 
which New York Tele- 
phone Service is fur- 
nished, briefly put, 
means that you pay for 
what you use, and for 
that only—a_ business 
proposition which ap- 
peals to all reasonable 
people. 

The Occasional User of 
the Telephone Service 
has available an un- 
equaled system of Public 
Pay Stations. There are 
over 5,000 such stations 
in service—one or morein 
nearly every city block. 


The New York 
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2 i, 
SWITCH 
BOARDS 


All 
Capacities 


Send for 
Catalogue 


Full Line 
Equipment 


Systems 


TELEPHONE 
APPARATUS 


In many styles, for all 
varieties of service, 
but of only one Kind— 


THE BEST 


Central That can be made 


Energy STILL THE PRICES 
ARE ATTRACTIVE 





Write Us 


SEND FOR CATALOGUES 





Cable Heads 


Terminals 


We Lead 

In all that is 
Best in 
Telephones 





CENTRAL TELEPHONE and 
ELECTRIC COMPANY 


909 Market 
ST. LOUIS, MO. 


Street 





Toll Boards 





For outlying 
Districts 


Eureka Electric Co. 
143-149 S. Clinton St., Chicago 














EVERYBODY CAN HAVE A TELEPHONE 
RELIABLE AND CHEAP. 
Guaranteed, or Money Refunded, 
2 Battery Call Telephones, $4.50 
FOR LINES OF 600 FEET. Ub ag 
2 Generator Call Telephones, $7.50 } sea 
FOR LINES OF 3 MILES. 
Address FARR & FARR, 
112 W. JACKSON BOULEVARD, CHICAGO. 


} 











Hawkins’ 


New Catechism of 


ELECTRICITY 





The Ness Automatic 


©, Intercom- 
municating 
Telephone 
System 


i 





Telephone Company 


wishes to express grate- 
ful acknowledgment to 


Places all departments in touch 
with the office and with each 


the Public for its support : : sok ey \ a other 


and patronage; the Com- 
pany’s policy of fair- 
dealing in allits transac- 
tions and of furnishing 
the most efficient serv- 
ice possible at reason- 
able rates will, it is 
hoped, merit their con- 
tinuance. 


Manhattan Service: 
Business, from $5 a month. 
Residence, ‘‘ $4 a month. 


Contract Offices: 
15 Dey St. 111 West 38th St. 
215 West 125th St. 


New York Telephone 
Company. 











A Practical Treatise. 
Price $2.00. 

This is a book of 550 pp., full of up-to-date 
information. 300 illustrations. Handsome- 
ly bound in red leather, pocket-book form. 
size 44x 6%, with titles and edges in gold. 
Price $2.00, post-paid. Send all orders to 


Electrical Review Publishing Co. 


13 Park Row, New York. 
Box 339. 











DESK OR WALL 
INSTRUMENTS 


THE NESS SYSTEM ADAPTS 
ITSELF EASILY TO INDIVIDUAL 
REQUIREMENTS 


Send for Bulletin «*R’’ 


The Holtzer-Cabot 
Electric Co. 


HOME OFFICE (BROOKLINE) 
nos ee eeeeee- 


CHICAGO OFFICE NEW YORK OFFICE 
397 Dearborn St. 143 Liberty St. 
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Latest and Abbroved | 
TELEPFIONES 




















We Manufacture the Most 
Serviceable Telephones 


Everything Fully Guaranteed. 














CENTRAL ENERGY 
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I\VIADUCT 
MFG. CO. 


BALTIMORE, 





WRITE FOR CATALOGUES 





Information ‘Cheerfully Given 
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Our new small, compact set 
Now so much in demand 











MD. 











DRY BATTERY STYLE 
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Pay Stations That Pay | 


FOR LOCAL AND LONG 
DISTANCE SERVICE 


Entirely Automatic and Devoid of Electrical Connections 


No Binding Posts to Protect 

No Batteries to become Short Circuited 

No Contact Points to become Oxidized 

Can not be operated with Slugs, Washers, etc. 

Can be used with any Telephone System 

Signals Positive and operator can not be de- 
ceived as to amount deposited 

Absolutely impossible to “manipulate” these 
machines and get service for nothing 

. Made in eight different styles 

: 2 Send for Catalogue and Prices 















No. 6 or 3 Slot 





- THE AMERIGAN TOLL TELEPHONE C0. 
45 SHERIFF STREET, - - - - CLEVELAND, OHIO 














SOMETHING NEw 


Intercommunicating Telephone, Automatic 
Button Switch, Automatic Reset, Common 
Return or Metallic Circuit Battery or 
Magneto Call, Individual or Centralized 
Talking Batteries. 











THE MOST PERFECT INTERCOMMU- 
NICATING TELEPHONE EVER MADE 





Manufacturers of Highest-Grade Telephones and 
Switchboards for Exchanges, Toll Lines, Interior 
Systems, Hotel Equipment and Street Railways. 





COUCH & SEELEY CO. 


26 Binford Street, Boston, Mass. 


We are sole makers of genuine Couch & Seeley Co. apparatus 
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Full Common Battery 


Telephones. Switchboards, Distributing 
Frames and Protectors—Power Plants 


February 15, 1902 














Practical 
Economical 


Only System 


Lamp Signal Double Supervision 
Absolutely no click in the ear 


Sterling Electric Co. 


Branch Office 
1260 Monadnock, Chicago 


No Complications 
Tried and True 


Main Office and Factory 
‘ La Fayette, Ind. 


Full Common Battery 
Wall Set 


Full Common Battery 
Wall Set—Open 











By W. H. HYDE and J. A. McCMANMAN, formerly 
Haskins’ Telephone Troubles. 


“Telephone Troubles 
and How to Find Them.” 











This little book is Strictly Up-to-Date on all Matters Pertain- 
ing to Telephone Troubles and their Remedies. New 
(seventh) edition just out. 70 pages. Many diagrams show- 














ing connections. A complete handbook for telephone inspectors. Sent EW 
: Telephone exchange managers and employees will find this book Postpaid a eater 
a great help in locating telephone troubles and remedies therefor. for 25c. peti 5 ions 











> Edison Telephone Lamps 


Are the Standard for Visual Signals. 
Their value has been verified by more than three years of extended service. 


‘They are preferred because of 
Certainty of service of each individual lamp—every lamp being perfect. 


Extreme length of life. 
Strong and durable mechanical construction. 


Thorough uniformity of all lamps, ensuring certainty of contact in sockets 
and freedom from misfit. 


Maximum of maintained light for a minimum of power consumption. 


Orders for any quantity promptly filled. 
All lamps supplied closely rated and carefully selected. 





Edison Decorative and Miniature Lamp Department. 


GENERAL ELECTRIC COMPANY, 


HARRISON, N. J. 
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Prominent 
Telephone 
-Manufact- 
urer Says: 


“I HAVE ADVER- 

TISED IN SEV- 
ERAL ELECTRI- 
CAL JOURNALS 
DURING THE 
PAST TWELVE 
MONTHS AND 
THE 


Electrical 
Review 


HAS BROUGHT 
US MANY MORE 
REPLIES THAN 
ANY OTHER 
ELECTRICAL 
WEEKLY. WE 
SHALL DROP 
OTHER ELECTRI- 
CAL WEEKLIES 
FOR THE YEAR 
19022 AND CON- 
TINUE IN THE 


Electrical 
Review” 








A Second: 


Prominent 


Telephone 
Manulact- 


urer Says: 


IN THE MATTER 
OF DIRECT REPLIES 


‘¢ The 


Electrical 
Review 


is far and away 
ahead of any other 
electrical publica- 
tion in which we 
have advertised, 
and we have been 
in all. We are 
going to stop near- 
ly all journal ad- 
vertising this year 
and circularize, but 
we shall retain our 
card in the 


Electrical 


Review 


and it will be the 
only electrical jour- 
nal in which we 
shall continue. We 


believe the 


Electrical 
Review 


has the largest cir- 
culation in the tele- 
phone field of any 
electrical journal, 
and the indications 
are that it is read 
by the class of peo- 
ple to whom the 
manufacturers de- 
sire to address 
themselves.” 
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A 
8 Third 


Prominent 
Telephone 
Manufact- 
urer 
Writes: 


“LAST YEAR WE 
STOPPED OUR 
ADVERTISE- 
MENT IN THE 


Electrical 
Review 


AND CONTINUED 
IN YOUR CON- 
TEMPORARIES. 
NOW THAT THE 
YEAR HAS EX- 
PIRED WE’ RE- 
GRET THE MOVE. 


Electrical 
Review 


MAY CARRY 
OUR ADVERTIS- 
ING DURING THE 
COMING YEAR. 
YOUR WESTERN 
REPRESENT A- 
TIVE MAY CALL 
TO CLOSE A 
CONTRACT.” 








For 


Telephone 
Manufact- 
urers During 


The Next 
120 Days 


Electrical 
Review 


will offer exception- 
al facilities for 
reaching the indus- 
try. It is the pur- 
pose to add many 
new telephone sub- 
scribers to its list 
during the Spring, 
and with this end 
in view the journal 
will be seen by all 
the active telephone 
exchange officials, 
purchasing agents, 
engineers and those 
affiliated with the 
telephone industry. 
This will be ac- 
complished effec- 
tively, as the mail- 
ing lists for this 
work are being 
carefully brought 
up to date. If you 
are a manufacturer 
and desire to find 
buyers in the tele- 
phone industry we 
hope that you will 
allow us to lay 
further information 
and facts before 
you. 


& 


AT THE MOST REASONABLE ESTI- 
MATES FOR ADVERTISING SPACE 
WE BELIEVE WE OFFER YOU 
DOUBLE OPPORTUNITIES FOR 
REACHING THOSE INTERESTED IN 
TELEPHONY. 
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ELECTRICAL REVIEW 


This page is taken 
by a friend to gain 
an opportunity to ex- 
tend congratulations 


to the “Electrical 
Review” upon the 
completion of twenty 
years of useful life. 
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NOW READY. 


Pocket Size, Flexible Leather, 1000 pages, with innumerable Illustrations, Diagrams and Tables, 


PRICE, SS.0O. 


Electrical Engineer's Pocket 


By HORATIO A. FOSTER, 


MEMBER AMER. INST. E. E. MEMBER AM. SOC. M. E. 
(With the collaboration of eminent specialists.) 


The most complete book of its Kind ever published, treating of the latest 
and best practice in Electrical Engineering. 














SECTION. REVISED BY 


Electrochemistry, Electrometallurgy. Prof. Francis B. Crocker, Professor of Electric- 
al Engineering, Columbia University. 
Symbols, Units and Instruments. Prof. Samuel Sheldon, Professor Electrical 
wa Brooklyn Polytechnic Institute. 
Mr. T. C. Martin, Editor Electrical World and 
Engineer. 
Switchboards and Switching Devices. Mr. E. M. Hewlett, Engineer in Charge of 
Switchboard. Department, General Electric 


Transmission of Power. 


‘0. 
Electric Lighting. Mr. Townsend Wolcott, Electrical Engineer, 
Electrical Inspector U. S. Signal Corps. 
Electricity in U. S. Navy. Mr. J. J. Crain, Electrical Engineer, Construc- 
tion Department, U.S. N. 
Resistance, Electrical Measurements. Prof. Samuel Sheldon. : 
Certain Uses of Electricity in U. S. Army. Mr. Grahame H. Powell, Electrical Engineer, 
Assistant to Capt. I. N. Lewis, U. S. Army. 
Mr. John S. Griggs, Jr.. M. E., with Charles 
H. Davis & Co. 
J. G. White & Co., Consulting and Construct- 
iy ar ag ane 
Mr. E. B. Raymond, Engineer in Charge Test- 
ing Department, General Electric Co. 
ve Joseph Appleton, Former Chief Engineer 


Electric Street Railways. 


Dynamos and Motors. 


Electric Storage Battery Co. 
Mr. Townsend Wolcott. 
Conductors (Properties of). Prof. Samuel Sheldon, | 
Mr. Wm. Wallace Christie, Consulting Me- 

Mechanical Section. “ee a Co : 
neer. 

Lightning Arresters. Mr. Townsend Wolcott. _ 

Lightning Conductors. — Alex. G. McAdie, with U. S. Weather 

ureau. 

Cable Testing. Mr. Wm. Maver, Jr., Consulting Electrical 
Engineer, former Electrician New York Sub- 
way Co. 

Electromagnets. Mr. Townsend Wolcott. 

Mr. Max Osterberg, Consulting Electrical 

Electric Heating, Cooking and Electric Engineer. 

Welding. Mr. Max Loewenthal, Consulting Electrical 
Engineer. 

Dynamos and Motors Standard and Test. Mr. E. B. Raymond. 

Miscellaneous Section. Mr. Townsend Wolcott. 

Conductors (Relation and Dimension of). Prof. Samuel Sheldon. 

Telephony. Mr. Herbert Laws Webb, New York Telephone 


Storage Batteries. 


r 
nsulting Mechanical Engi- 


x 
© 
~ 
Y 
2) 
Ky 


0. 
Telegraphy. Mr. Charles Thom, Electrician Western Union 
Telegraph Co. 

Magnetic Properties of Iron. Prof. Samuel Sheldon. 

Determination of Wave Form. Mr. Townsend Wolcott. 

Mr. Walter. S. Moody, Electrical Engineer, in 
charge of Transformer Design, General 
Electric Co. 

Mr. Townsend Wolcott. 

Electricity Meters. Prof. Samuel Sheldon. 

Underwriter’s Code. 

Index Electrical Section. Mr. Max Loewenthal. 

Index to Mechanical Section. Mr. Wm. Wallace Christie. 
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Static Transformers. 


24 Actual Size. 
BXTRACT FROM PREFACE. 


This book is not an encyclopedia, nor is it intended for a text-book, but it is hoped that as a compendium 
of useful data, it may assist the practising electrician and engineer. 

The matter included is representative of American practice, and no effort has been made to include 
any other except in special cases. 


OVER 2000 COPIES ALREADY SOLD. 


ELECTRICAL REVIEW PUBLISHING CO., 


Box 339. 13 PARK ROW, NEW YORK. 
Copies sent prepaid on receipt of price. 
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YouR UNDERGROUND SYSTEM 


Represents 


ae LARGE INVESTMENT === 


and should be installed 





By an Experienced Contractor 


This Is Our Specialty 


Ful Conduits now Being Laid in Cincinnati by 


G. M. GEST 


Union Trust Bldg., Cincinnati 277 Broadway, Wew Work 








me Pp. & WW. KUSH CO. 


MANUPACTURE 


THE ONLY FLASHLESS INDICATING FUSE 


UPON THE MARKET 


WE ARE THE ORICINATORS OF ENCLOSED FUSES 
Manufacturing them long before our competitors were in the business. Our competitors have simply copied 
while we have originated. Our DEVICES are PROTECTED by BROAD PATENTS which insure 
PROTECTION to OURSELVES as well as OUR CUSTOMERS 





ae 
D. && WW. KRUSE CO., = = = = Prowidence, R. I. 
OFFICES 
BOSION NEW YORK PHILADELPHIA Cul AGO SI. LOUIS = FRANCIS( O LONDON, ENG. 
Pettingell-Andrews Co. Western Electric Co. Western Electric Co. Central Electric Co. Western Electric Co. California Electrical Works Imperial Electrical Supplies, Ltd. 











Lighting, Power and Isolated Plants 


COMPLETE EQUIPMENTS WITH THE COULD PATENTED 
wo -exeren” | BOOSTER SYSTEMS 
GOULD STORACE BATTERY CO. 


SALES OFFICES 
BOSTON, 53 STATE ST. CHICAGO, ROOKERY BLDG. NEW YORK, 25 WEST 33D ST. 


“FACTS ABOUT THE COULD BATTERY”? UPON APPLICATION 








\ TRADE MARK 


Railway Regulating and Sub-Station Plants 
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“IGHE 
ST 
EF FICIENCy 


a 





Z GIVE 
TGHEST MANTUA CS MOST LIGHT 


CF CANDLE POWER 
' Intelligent Managers 
buy Columbia Lamps 
because they get the 
greatest amount of light 
at the minimum expen- 
diture of current. 
Order a barrel of 
special Columbia Coil 
Filament Lamps and 
convince yourself. 









NEW YORK OFFICE - - - 1311 Havemeyer Building 
SAN FRANCISCO - - = - Paul Seiler Elec. Works 
PHILADELPHIA = 1227 Real Estate Trust Bldg. 


CHICAGO ~ = * - Central Electric Company 


THE COLUMBIA INGANDESCENT BOSTON - - - + = = Equitable Building 
MINNEAPOLIS 


- . a 821-829 Guaranty Building 


GRBAT BRITAIN - Sam’! Barnes Electric Co., Bush Lane 
LAMP CO. ST. LOUIS MO. U. S. A, House, Cannon St., London, E. C. 
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MOTORS 


DIRECT jig ac 


ate 








2 VARIOUS VIEWS 
bs OF SHOP 

=) APPLICATIONS 

7 MAILED FREE 

ON REQUEST 





WRITE FOR OUR LATEST BULLETIN 
)) WESTERN ELECTRIC 
}) frum COMPANY sintn 





ELECTRICAL REVIEW 











THE SACHS “NOARK’”? SERVICE BOX 


250 Volt 1-50. 
Ampere Type “C.” 
Service Box (S. P.) 





WRITE 
FOR 
BULLETIN 
No. 12 





a” 100 WILLIAM STREET ee 
—" NEW YORK Heyl 








IN A 


HART FLUSH SWITCH 





Gang Switch. 


Flush Switch, Plate 
Flush Switch. Removed. 





{ You accomplish Durability, Effi- 
ciency and all the factors of success. 


In addition to the best material we make 
prompt shipments. Send for Catalogue. 


hm 
HART ano FLEGEMAN 


AG So, 























92 Union Place, 


a 





Hartford, Conn. 














> ooo 


ASE-HARDENING ~™« 
ARBURIZER 








The CHEAPEST and BEST material 
for quick and deep work. 


SEND FOR PARTICULARS 


American Garburizing Go. 


Cor. WARREN AND BAY STREETS 
Jersey City, N. J. 


~ 
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In the Electrical Field “trouble” and 
“poor material” are synonymous terms, 
so that when Electricians complain of 
“trouble” with insulated wires and cables, 
it is a sure sign they are not using 


“ OKONITE,” 


the standard for rubber insulation which 
has no equal. 

Candee wires and potheads, Okonite 
and Manson Tapes are the very best to 
be obtained. 








Prices and further information cheerfully furnished 


The Okonite Company, Ltd, 


253 Broadway, New York 





Willard L. Candee 


H. Durant Cheever Managers 
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COVERED WIRES ” CABLES 


FOR EVERY SERVICE. 


For Underground, Aerial and Submarine use, 
‘SAFETY ” wires and cables have the indorsement 
of some of the largest users in the United States. 
Write for our booklet containing the experience 
of users. 


The Safety Insulated Wire & Cable Co. 


225 TO 239 WEST 28TH STREET, 
NEW YORK. 











NATIONAL ELECTRICAL CODE STANDARD 


Uj Esa PRON. 


“0. K.” WEATHER-PROOF, 
SLOW-BURNING WEATHER-PROOF, 
AND SLOW-BURNING WIRE. 


PRICES ano SAMPLES ON APPLICATION. 


Pricsiaes INSULATED WIRE Co. 


OFFICE AND FACTORY: PAWTUCKET, R. |. 


La a \ 

















The CLARK’ Wire 


FOR SWITCHBOARD, 


RAILWAY AND 
@| "CLARK WIRE” MOIUR USE. 
All sizes of stranded 
and flexible wire and 
= with Clark's 


sulation. 
Fire Underwriters’ Union says :—‘ ‘A thoroughly 
pon ne ord and durable wire In every respect.’ 

The Clark wire has been before the public, and in use, for the past 10 years and has 
met with universal favor. We guarantee our insulation wherever used, Aerial, Under- 
ground, or Submarine, and our net prices are as low, if not lower than any other first- 
— insulated wire, We shall be pleased to mail Catalogues, with terms and discounts 

or quantities. 


Eastern Electric Cable Company, 
61-63 HAMPSHIRE STREET, BOSTON, MASS. 
Yenev A Clark, Treas. and Gen. Manager. Herbert H. Eustis. Prest. and Electrician, 














yas CODE STANDARD 


Weather-Proof 
Siow Burning Weather-Proof 
hs Slow Burning Wire 


PRICES ano SAMPLES ON APPLICATION 








PAWTUCKET 
R. 1. 


COLLYER INSULATED WIRE AND CABL® CO. 








of ABIRSHAW 
WIRES AND CABLES 


THE INDIA RUBBER AND GUTTA-PERCHA INSULATING CO. 


MAIN OFFICE GLENWOOD WORKS, 
VONKERS, N.Y. 











J. W. GODFREY MANAGER SALES, 
15 CORTLANDT STREET, N.Y. 














NOVELTY ELECTRIC COMPANY 


PHILADELPHIA, PA. 
THE OKONITE CO., Limited, 


insulated Wires, Okonite and Manson Tapes. 


HOLTZER-CABOT ELECTRIC CO., 


Dynamos, Motors, Watehman’s Registers, 
Testing Bells, Burners, Etc. 


AGENTS / von-pOLARIZING DRY BATTERY CO., 


FOR 0. K. Dry Batteries. the best made. 


STANDARD PAINT CO., 


P & B Electrical Compounds 


CROUSE-HINDS ELECTRIC CO. 


Changeable Headlights for Electric Cars. 
DEALERS IN 


Every Description of Electrical Material, 


Telephones, Switchboards and Supplies. 


**NECO” Incandescent Lamps. Highest Crade Made. 
WRITE US FOR PRICES. 





We have now a complete stock, sizes No. 
18 to 0000, inclusive, of the celebrated 


“IXL” Triple Braided Weather-Proof Wire. 


No better wire made. Price same as other 


wires. Send us an order. 
ST. LOUIS ELECTRICAL SUPPLY 
COMPANY, 


118 Pine Street, St. Louis, Mo. 




















Our Patented 


Mineral Wool Coverings 
and Copper Gaskets 


They save steam and make 
absolutely tight joints 


U.S. MINERAL WOOL CO. 
106 West Street 
NEW YORK, N.Y. 














H.N. FENNER President 


J. F. BLAUVELT, Agent 


RUSSELL W. KNICHT, Treasurer 





NEW ENCLAND BUTT COMPANY 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES 





Braiding, Taping, Winding, Twinning, Cabling, Stranding, | Polishing and Measuring Machines. Cable Covering Braiders 


FINE CASTINGS A. sPECIALTY 





304 PEARL STREET, - - 


PROVIDENCE, R. I., U. S. A. 








Ma 
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Boston Cable Clip 


The Standard Everywhere 














Adjustable to any size Cable 
STRONGEST « SIMPLEST « BEST 


CHASE-SHAWMUT CO. 


Boston 

















“Flexduct”’ 


THE NEW AND PERFECT FLEXIBLE 
CONDUIT FOR INTERIOR WIRING 
APPROVED BY BOARDS 
OF FIRE UNDERWRITERS 

The interior cannot be ripped out, because 
it is an inseparable part of the conduit—no 
possibility of ripping out the inside when in- 


stalling wires too large for conduit, or when 
fishing wires through it. 


When <«Flexduct”’ is used 


every foot is absolutely 


intact and uninjured 





‘*Flexduct” is positively moisture-proof— 
made so by closely weaving together a special 
fibre with a special warp and by treating the 
conduit with a special compound to fill up the 
pores. 


Send for booklet—also a sample of 
**Flexduct,’’ and carefully examine its 


Wan iv smooth interior; its longitudinal inter- 


weaving; test its strength, and satisfy 


| yourself that ‘‘Flexduct’’ is the best 


flexible conduit that has ever been manu: 
factured for interior wiring. 


‘*Flexduct” costs no more than the old 


| style conduit. Order from your jobber. 


Osburn Flexible Conduit Co. 


Sole Manufacturers a ae Montreal: The R. E. |. Pringle Co., Ltd. General Sales Offices: 
Chicago: F. B. Badt & Co., 


1504 Monadnock Bldg. 21 Park Row, N. Y. City 
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: There Is No Higher-class 
India-rubber Insulation 





SALES OFFICE: 


15 Cortlandt Street, New York. 


For Wires and Cables than 


Habirshaw. 


Authorized Manufacturers of the - 
ATTIX FLEXIBLE TUBE Wire. 


The India-Rubber and Gutta-Percha Insulating Co., 


Main Office, Glenwood Works, 
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YONKERS, N. Y. 
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GOULD STORAGE Battery Co. 


POSITIVE NEGATIVE 


ane SUPERFICIAL AREA a 
32 Sg. in. 
CONTACT AREA 
320 Sg. in. 


POSITIVE : NEGATIVE 


SUPERFICIAL AREA 
72 Sg. in. 
CONTACT AREA 
720 Sg. in. 
POSITIVE 


SUPERFICIAL AREA 
120 Sg. in. 
CONTACT AREA 
1200 Sg.in. 








NEGATIVE 
105x105" 





SUPERFICIAL AREA | 
220 Sg.in. 
CONTACT AREA 
2200 Sg.in. 








NEGATIVE 
ISEXISS" 





{ 
| itera gy a Aa RIED Aboot 








SUPERFICIAL AL AREA 480 Sg.in. COWTACT AREA 4800 Sg.in. 
Central Stations, Rotary Sub-Stations, Railway Regulating, Isolated Plants 
COMPLETE EQUIPMENTS WITH THE GOULD (PATENTED) 


.no EXCITER rll SYSTEMS 


** FACTS ABOUT THE GOULD BATIERY” GOULD STORAGE BATTERY CO. 
ee - ON APPLICATION. . . . 25 WEST 33d ST., NEW YORK 


SALES OFFICES: Boston—53 State Street Chicago—Rookery Building New York—25 West 33d Street 
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THE ELECTRIC STORACE BATTERY CO. 


PHILADELPHIA 


Manufacturer of the 


Trade Mark 


Chloride Hccumulator 


Registered September I 1, 1894 


= for = 


Central Lighting and Power 


Stations 


63 Edison Stations equipped with Batteries of 


“Chloride #Hccumulator,” representing over 
90,000 Kw. Hours Capacity. 





Send for Bulletins describing Typical Installations 


Sales Offices 


PHILADELPHIA NEW YORK BOSTON CHICAGO BALTIMORE 
Allegheny Ave. and roth St. 100 Broadway 60 State St. 1424 Marquette Bidg. Equitable Bldg. 


CLEVELAND ST. LOUIS SAN FRANCISCO DETROIT 
New England Bldg. Wainwright Bldg. Nevada Block Michigan Electric Co. 
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$$. COMBINATION. 
hcrenmnceenan | || SWITCH CUTOUT 








Round Chimneys 


of perforated 
radial bricks, for 


Electric Light and 
Power Stations, Fac- 





tories and Manufactur- 
ing Plants. 


Over 3,500 Ghim- 
neys built during the 
past 20 years. 


Chimneys straightened, 
pointed, banded, oo i 
nconveniencing or delay- Fab ' 
ion the plant. ; ; z ¥ Specially adapted for entrance switch and fulfills the National Board 

Estimates cheerfully [iim | j ’ i 
furnished on application, | of Fire Underwriters’ specifications for this work 
Write for catalogue and EF 3 
references. 








MADE IN 2 AND 3 WIRE BY 


= THE NEW ENGLAND ENGINEERING CO. 














Philadelphia. 7i8 Girard Trust b. oe | 4 WATERBURY, CONN. 
Boston, 1089 Exchange Bldg. Write for Prices 
branche | 1 
Other ene fae | SPECIAL 
READY FOR 1—75-Lt., 2—45-Lt., 2—40-Lt., 1—35-Lt. T. H. Arc Machines. 
SHIPMENT 3—A30 Old Style T. H. Alternators, 1040 V 
NOW In good condition. Very cheap. 














Electrical Engineers, ‘Contractors 
and Special Interests 


ARNOLD ELECTRIC POWER } LATIAR LYNDON, )- 
STATION COMPANY, CONSULTING FRANK B. RAE, 






















J. @. WHITE & COMPANY, 


INCORPORATED, 


Electrical and Mechanical Engineer, | 
Avpricn Court, 45 Broapway, | ENGINEERS, CONTRACTORS, 


| 
ENGINEERS, CONTRACTORS. ELECTRICAL ENGINEER. la 
For Complete Electric Plants. Long Distance Power Transmission New York. 29 Broadway, New York, N. Y. 
Results Guaranteed. and a a Problems | Lonpon CorRESPONDENTS: 
SUITE, 1539 MARQUETTE BLDG., CHICAGO. aieeeidinied | J. G. WHITE & CO., Ltd., 
New York Office, 711 Transit Building. Park Row BwILpING, New York. 22a Cotiece Hitt, Cannon STREBT. 























F. B. BADT. G. M. WILLIS. 


| 

F. B. BADT & CO. ff THOS. J. McTIGHE, Essteer® J ARVID REUTERDAHL, C. H. WILMERDING, 

e ° °9 Mech oe CONSULTING ENGINEER, 

| echanical, Reports, CONSULTING STORAGE 

CONSULTING ENGINEERS Electrical, Estimates, 2 184 La Satie Street, Cuicaco. 
anp EXPERTS. | Mining, Supervision, REETERY Ge. Design and Construction of Electric 
1504 Inventions. . ‘ Lighting and Power Plants. Electrical 
Telephone MONADNOCK 1138 Park Row Building, 67-69-71 Fountain STREET, fe gga Mills, rE —_ 
Harrison 745 CHICAGO 13-21 PARK ROW, NEW YORK. | PROVIDENCE, R.1. je nl akeiio the a — vi 8 

















W. S. BARSTOW, § | — 
CONSULTING catty | New England Engineering Co, SHEAFF & JAASTAD, 


an too BROADWAY, WATERBURY, MECHANICAL and 
MECHANICAL ENGINEER, New York. Conn. ELECTRICAL ENGINEERS. 
xt Broapway, New York. | Electric Railways, Electric Light Plans and specifications for and 
Periodical and 8 Reports on Elec- | and Power Plants, Gas and Water- superintendence of a Power and 
\ we p Tvopertice, Fiane, Gpociionttons, ond | works, or any other engineering instal- Lighting Plants a specialty. 
Telephone, 4671 Broad. | lations built or remodeled 85 Water Street, BOSTON, MASS. 














L. W. KUTSCH, POWERS’ J. H. VAIL, 


| SWITCHBOARDS ww MARBLE anv CrNTRAL STATION STREET RAILWAY Mechanical and Electrical Engineer, 











DirEcrTorigs. di 

Rooms 715-18 Hale Building. 

SLATE, ror LIGHT Complete.up-to-date manuals for Finan- * 
anp POWER... cial, Official, Electrical and Mechanical 1328 Cugstnut St. PHILapEetrnia, Pa. 
Reference. oa specifications, contracts, re- 
GeneraL ELectricaL ConsTRUCTION Tue E. L. POWERS CO., PusisHErs, Twenty years’ practical experi- 
ong Electric lighting. Railways. 

1728-1729 Monadnock Bldg., Cxuicaco | 150 Nassau St., New York. Power transmission. 
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DIAMOND H 
PUSH SWITCHES 


are also designed in self- 
contained wall case. This 
type will be found satis- 
factory for use in old 
walls and in woodwork, 
and in all cases where 
a suitable receptacle for 
switches was not provided 
in the building construction. 
These cases are made of 
cold rolled steel, galvanized, 
and openings are in bottoms 
for entrance of wires or 
flexible conduits. 





When you buy « Diamond H”’ Products you buy the best 
in Push Switches. 


Send for a Catalogue of Push Switches 
and Appurtenances. . 


HART MFC. CoO. 


HARTFORD, CONN. 


¢ ¢ © @ @ 











I-T-E 
Circuit Breakers 


Afford automatic and instantaneous 
@ protection to Motors and Generators, 
Better, and in the end cheaper than 


so fuses. Made in all sizes and for 
every variety of The: Cutter Co. 


installation. Literature 
and complete catalogues 
upon request. 


19 2 Hamilton Sts. 
Philadelphia. 































TECH, 





Electric Tablo Lamp (as shown in illustra- 

tion) with Battery completc.............. 
Battery Hanging Lemp 
mm 6rTelephone, with Butzery complete........ 
=a Lilectric Door Bells, all connections..... 1, 00 
Sq Electric Carriago LAmPp.........0scrrsssssee 3.95 
f] Fan Motor, with Battory.......... ecco DoDD 
& Electric Hand Lantern............. 





ade 







BE} Telegraph Outfits, complete............se0- - 2.25 
5) Battery Motors from.................0+ $1. 00 to. 12.00 
= $6.00 Bicycle Electric Lights 2 75 
Electric Railway............ 2.95 

Pocket Flash Lights... 1.50 
Necktie Lights...75 to 8.00 

























Send for Free Rook. Describes and illus- 
trates many of the most useful electric Cevices, at wonder- 
fully small prices. All practical. The lowest price in the 
world on everything electrical. Agents can make handsome 
cominissions and many sales. Write for complete information. 


OHIO ELECTRIC WORKS, Cleveland, Ohio. 













ADJUSTABLE CONTACT 


KNIFE 
SWITCHES 


BARKELEW ELECT. MFG. CO. 


MIDDLETOWN, OHIO 








CENTRAL STATION OFFICIALS 
All read the ELECTRICAL REVIEW. Ask them. 
Advertisers should remember this fact. 














We would call your attention to our new 


FORMED CLIP 
SWITCH 


-25 AMPERES 


DOUBLE AND THREE POLE 











Now ready for praia Approved by Fire Underwriters. 
Write for prices. 


W. S, HILL ELECTRIC CO, ws." 











RHEOSTATS 
= on gs i(eommere) Ea ce) 8) [ome] =i lei s- 


OF EVERY DESCRIPTION. 


THE CUTLER-HAMMER MFC. CO. 


ACENTS: 
LONDON, ENG 


STURTEVANT ENGINEERING CO 
EDGE & EDGE, SYDNEY, N.S, W. 
SEATTLE. WASH. 


KILBOURNE & CLARK CO., 





BRANCH OFFICES: 
NEW YORK-CHICACO. 


MAIN OFFICES AND FACTORY 
MILWAUKEE. 

















16 ELECTRICAL REVIEW Vol. 40—No, 9 















RUBBER COVERED WIRE. 
ELECTRICAL 
” CABLES 


pe 





2 eee 





Works of John A. Roebling’s Sons Company, Trenton, N. J. 


|. For AERIAL and UNDERGROUND 
| LINES and for all purposes 


| —=TROLLEY WIRE— 

















John A. Roebline’s Sons Go. 


TRENTON, N. J. \ 
171-173 Lake Street, Chicago - - 27 Fremont Street, San Francisco 


a a a ihe 














JOHN A. ROEBLING’S SONS CO. OF NEW YORK 


117-119 Liberty Street, New York - - =H. L. SHIPPY, Treasurer \ 











ELECTRICAL REVIEW 


W ho makes the best inner and outer 
Globes for Arc Lamps? # # # #& & 


Ask our Customers, then write us for Prices 





THE PHOENIX GLASS COMPANY 


Pittsburg ot New York J Chicago 











18 ELECTRICAL REVIEW Vol. 40—No, 99 


SIEGRIST 


SYSTEM, 


AUTOMATIC LUBRICATION----PATENTED. 


THE GREAT OIL AND LABOR SAVER. PAYS A BIG INTEREST ON THE INVESTMENT, 
NOT AFFECTED BY HEAT OR COLD. PLENTY OF OIL UNDER ALL CONDITIONS, 


OWNERS AND CONSULTING ENGINEERS ARE INSTALLING IT ALL OVER THE WORLD. 


AUST RY apbREssina  SIEGRIST LUBRICATOR CO., sT. Louis, MO., U. S.A. 











SPRINGS! 


All the small springs used 
by electrical trade..... 


THE WALLACE BARNES CO. 
Bristol, Conn. Established 1857 


Submit samples or specifications 
for quotations ... 2.00200. 





ASK FOR CATALOGUE A A. 











EDISON PRIMARY BATTERIES 


Formerly known as the Edison-Lalande. 


CONSTANT CURRENI 
NO LOCAL ACTION, 
WILL NOT FREEZE. 
LIQUID TIGHT 


FOR GAS ENGINLS, 

SLOT MACHINES, 

AUTOMOBILES, i 

RAILROAD SIGNALS, || CELLS FOR 

CROSSING BELLS, | | PORTABIE 

SMALL MOTORS, |! Dk B'|  work 

ETC.... 7 —e 4 Full Description in 
Ih! Booklet No. 17. 


EDISON vy wale” COMPANY. 


Factory, Orange, New son Uv. ~ York Office, 83 Chambers Street.. 
Gino Ome, 14 Wabash Avenue. 


STORAGE BATTERIES 


For Lighting Plants, Railroad Cars and Buildings 









The Only Battery for Practical Purposes 





For Automobiles and Power 


WE MAINTAIN AND GUARANTEE 
ALL OF OUR LINES OF BATTERIES 























Estimates Furnished for any Capacity 


United States Accumulator Co. 


212 EAST ILLINOIS ST., CHICAGO, ILL. 










Cary Spring Works 

240 & 242 West 29th St. 

NEW YORK CITY : : : : 

5 Manufacturers of 

fl NO Wire and Springs 

‘z For Machinery Motors. 

Clocks, Music Boxes and 

i) all kinds of Electrica! 

= Purposes : : : : : 








A WORD ABOUT SOLDERING FLUX técnica’ ust 


Poor flux is easily made, but to make good flux re- 
quires experience and brains. Weemploy an expert 
chemist who makes a special study of this subject, and 
as aresu't we believe we have reached one step near- 
er perfection than any of our competitors. But don’t 
take our word for it; get the Victor Soldering Stick 
or Victor Soldering Paste and compare it with that 
which you are using. 

The genuine bears our trade-mark on every package. 
your supply dealer or write us. Samples free. 


ANCHOR a COMPANY 


541 Gates Avenue, BROOKLYN, N. Y. 





Obtain it from 








Entirely Satisfactory 


The Cumberland Telephone and 
Telegraph Co., Nashville, Tenn., 
write :—‘' Replying to yours of the 
14th inst. with reference to Leeds 
Portable Testing Set would say that 
we are pleased to advise you that this 
set ts entirely satisfactory.” 

It is real economy to any Tele- 
phone Exchange to have a Leeds 
Set on hand for testing lines, locat- 
ing faults, etc. Catalogue free on 








request. 
JAMES G. BIDDLE 
P Stephen Girard Bidg., Philadelphia 





& 








Electrochemically Formed Plate 


IS CONSTRUCTED IN ACCORDANCE WITH THE 
MOST ADVANCED IDEAS OF MODERN 
ELECTROCHEMISTRY #4428 #4 @ 


WRITE FOR BULLETIN G 


REUTERDAHL ELECTRIC CO. PROVIDENCE R.L 


WESTERN OFFICE. 1504 MONADNOCK BLOCK. CHICAGO ILt. 
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ELECTRIC FANS 























FOR NEAT, 
EVERY — ARTISTIC, 
REQUIREMENT DURABLE. 











& 














All Currents- All Voltages 


Diehl D. C. Desk, 
Bracket, Ceiling. 













General Electric A. C. 





Desk and Bracket. 
[ ~ WestinghouseA.C.Desk. 
Tuerk A. C. Ceiling. 

eee Battery Fan Outfits. 
LE - Ventilating Fans. 


264-266-268-270 FIFTH AVENUE 
CHICAGO 
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ELECTRICAL REVIEW 


WB 


Are extremely popular with 


ALL 
ELECTRIC 
LICHTING 


COMPANIES 


threughout the world 





Vol. 40—No. 29 


re Le 


who appreciate 


Efficiency 


and 


Durability 


Handsomest Fan ever produced. 


Exhaust Outfite of All Sizes. 


We have 11 other cheaper designs, all good. 


OVER 100,000 FANS 


in operation 
giving 


Bulletin No. 60 
gives full descrip- 
tion of our En- 
closed Motor at- 
tached to different 
makes of Exhaust 
Wheels and Blow- 
ers, running 
Horizontal or 
Vertical. 


Bulletin No. 51 
shows the differ- 
ent applications of 
our |. C. Motor to 
family and manu- 
facturing sewing 
machines. 


HG 
PERFECT 


Three Sizes——Five Types—All Voltages. 


SATISFACTION 


Lc pee can be Applicd to Any Machine. 


All of Our Representatives carry from 100 to several carloads of Fans in Stock. 


Canadian General Electric Co., Toronto, Canada. 
Central Electric Co., Chicago, 

Cleveland Electrical & Mfg. Go., Cleveland, Ohio 
Commercial] Electrical Supply Co., focte nega Ohio. 
Doubleday-Hill blectric Co., Pittsbu: Be 
Electric Construction Co. of Virginiae Richmond, Va. 
Electric Supply Co., Memphis, Tenn. 

Electric Supply Co., Savannah, Ga. 

Grand Rapids Electric Oo., Grand ‘Rapids, Mich. 


Dee) 





5 61 Broadway, ae 
Central Electric Co.., 

128 Essex St., . ; 
1217 Filbert St.,- - 


2 ee ST 


Hartford Electrical Supply Co., Hartford, Conn. 


St. Louis, Mo. 
le, Ky. 


J.R. Galloway, W: m, D.C. 

Michigan ears Co., stroit, Mich. 
Newman-Spran| ley Co., New w Orleans » La. 
Post: Glover Electric Co., Cincinnati, Ohio. 
Roe & Conover, Newark, N. J. 





BPS[SHOW ROOMS LENG 
New York. } 


. Chicago. 
Boston. ’ 
Philadelphia. 9 pra eee 
Newman-brangleyCo., Ltd., - New Orleans. 


ant Noe Ks 


Sas 


Rudolf Schmidt & Co., Rocheste: 

Southern ee Su ply Co., a Ga. 

Southern Electri timore, Md. 

Specialty Mfg. Co., Indianapolis, sind.” 

l. H. Smith, jenver, Col. 

Union Hardware & iectrical Supply Co., Providence, R. I. 
tri Birmingham, Ala. 
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Ad 


Something 
Brand New 


It does not simply 


“bore a hole in }¥ 


the air.”’ 

It does automat- 
ically what a 
‘‘Palm Leaf Fan’’ 
in the hand will 
do. 


ELECTRICAL REVIEW 





Hare We You ier 1 


IF NOT, WHY? 


1G) 


ADJUSTABLE REVERSING 
STUDS FOR REGULATING 
SCOPE OF OSCILLATION. 


Patented in the U. 8. and Foreign Countries. 

It has eliminated the great and growing objection 
to Electric Fans, i. e., the disagreeable and danger- 
ous draught common to all other Electric Fans. 

The ‘*Comfort USCILLATING Electric Fan’’ be- 
cause it Oscillates (turning from side to side) reaches 
every corner of a 

ROOM, OFFICE, SHOP OR STORE. 
Fanning all alike, Not chilling one and letting all 
others swelter. 


The Shedd Electric 
and Mfg. Co. 


136 LIBERTY STREET, NEW YORK 














rr" 


Every Dealer 
Must Have It | 


e Order Sample | 


Fan Now 


The ONLY 


Fan to Buy 


21 














ELECTRICAL REVIEW 


THE NEW FOUR-BLADED CEILING FANS 


Tuerk Alternating Current 


They will run at full speed with a consumption of only from 
100 to 110 watts, with a spread of 60 inches on blades and a 
width of 8 inches, same as used on our Two-Bladed Fan. 
They are supplied with our well-known spiral-grooved oiling 
system, and a stopping and starting switch, and a blade 
adjuster, permitting the angle of two blades to be changed 
while fan is in motion. 

Furnished to run on any cycle from 40 to 140 and any 
voltage from 50 to 230. 40 and 5o0-cycle Fans are 
equipped with special motor, giving speed of 180 

revolutions per minute and con- 
suming only 90 watts. 

Send for full information and 
prices before ordering elsewhere. 





Vol. 40—No. 20 


conerat ona wort LLU NTER FAN AND MOTOR CO. 


FULTON, N. Y. 


E. B. LATHAM & CO. 
39 Vesey Street, New York 


Western Agents 
WESTERN ELECTRIC CO. 
CHICAGO AND ST. LOUIS 











THE GONSOLIDATED “AXLE LIGHT” SYSTEM OF 


Electric Lights and Fans 


FOR ALL KINDS OF RAILWAY PASSENCER CARS 





[= Adopted as the electric lighting system on Pullman Private Cars 





By this system Electricity for the lighting of railway 
cars is generated by means of a Dynamo driven by the 
Axle while the car is in motion, and is supplied auto- 
matically from storage batteries when the car is stationary. 

Each car carries its own electric lighting apparatus, 
being entirely independent of all other cars or of any 
charging plant. 

Electric lights and fans keep a car bright and well 
ventilated. 

The system has been demonstrated to be efficient, 
economical and—above all—Safe ; and has come to stay. 





CONSOLIDATED RAILWAY ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY 


100 BROADWAY NEW YORK 


J. L. WATSON, Secretary and Treasurer 
JNO. T. DICKINSON, General Agent, N.Y. Cos nuti: 
GEO. W. CARHART, General Agent, © 


83 West Jackson Bivd., Chicago, Ill. Vice-Pres’t and Gen’I Manager 





ADJUSTABLE 
FAN SUPPORTS 


Will hold any make or kind of 
Electric Fan. e Drives the air in 
any direction. e Adjusts by the 
handle. e No screws to slacken. 

Specify whether for wall 


$1.50 Each. ' or table 


SCOTT & WILLIAMS, = °°7° “Enitecetpnia, pa. 


Philadelphia, Pa., U.S.A. 





Pat. April 16, 1901. 




















CTRIC FA 
eLtt. CURRENT ONLY 


hing HIGHEST 
contra’ ELECTRICAL ; 
focataleeve EFFICIENCY bra i 


HAVE A NATION-| SOLD THROUGHOUT| GIVE UNIVERSAL 
AL REPUTATION. THE WORLD. SATISFACTION. 


DL. BATES & BRO. 


DAYTON, OHIO, U.S. Ae 


‘ANS 


efore 
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LUNDELL FANS 


Are Copied but Never Equaled 


' ae 





ee a 


SUPERIOR DESIGN AND CONSTRUCTION 


UNIVERSAL FAVORITES 


Lundell Fans have always given the most satisfaction to dealers 


and users. The various types and sizes are adapted to meet all 
requirements of the trade. They have the highest efficiency, are 
the most durable in service, and the most graceful in appearance. 
They run quietly and require the least attention. They have a 
strong torque, self-aligning and self-oiling bearings, and a regulating 


switch giving variations of speed best suited to the location. 


Send for Catalogue No. 3046. 





Sprague Electric Company 


GENERAL OFFICES: 527-531 WEST 34th ST., NEW YORK 


BRANCH OFFICES: 


CHICAGO: Fisher Bldg. BOSTON: 176 Federal St. ST. LOUIS: Security Bldg. BALTIMORE: Maryland Trust Bldg. 
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WESTERN ELECTRICAL SUPPLY CO. 








1902 MODEL| 


| EMERSON “ZSgREuINS 


BS 
‘, 








; 


* 


DESK and CEILING 


FANS 


ALL TYPES AND SIZES FOR ANY 
VOLTAGE OR ALTERNATION 








Cuaranteed free from all electrical and me- = 
chanical defects. Fitted with Parker noiseless |} 
blades. The only perfect Alternating Current if 
Fan Motor on the market. Fitted with half- 
inch hardened steel shafts. 











HANDSOME - STRONG - DURABLE 


WESTERN ELECTRICAL SUPPLY €0, 


ST. LOUIS, U. S. A. 


WRITE TO-DAY FOR CATALOCS, PRICES, Etc. 
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O N the next two pages following this is shown a cut of our 
—— factory as it has been for a year and a half since the 
last addition was built. The PHENOMENAL growth of 


our business has caused us to build every year. Each time we 














build we make some allowance for increase, but never enough. 
We are now building three large brick buildings, which we expect 
to occupy inside of thirty days. Our prosperity has been due 





entirely to Peerless Incandescent Lamps, Fan Motors and Trans- 





formers. _Don’t_use_ them_unless_ you wish to grow. 





On the next seven pages will be found testimonial letters 
from some of the largest and most responsible electrical supply 
dealers and contractors in the country. They all speak well of 
the PEERLESS, and all of them have handled our products for 
years. Territorial agencies for PEERLESS Incandescent Lamps, 
Transformers and Fan Motors are valuable because we are large 
advertisers, and our customers get the direct benefits derived 
from it in all cases. All our jobbers are fully protected. 

The following pages, together with the eleven pages published 
in the April edition of “‘The American Electrician,’ ought to be 
convincing to anyone that PEERLESS products are well regarded 
and this Company is well up towards the front. Everything that 





we _ produce _is guaranteed. Quality considered, we_meet_our 





competitors’ prices always. We protect our agents—we want the 





trade to know we are alive. If you really want to enjoy life use 


PEERLESS Incandescent Lamps, Fan Motors and Transformers. 








The Warren Electric & Specialty Co. 


WARREN, OHIO 











Transformers 


a P e erless Incandescent Lamps 






























Desk and Ceiling Fan Motors 
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FACTORY BUILDINGS OF 


THE WARREN ELECTRIC G SPECIALTY Co, 


WARREN, OHIO 








This cut shows the size of the original plant and the additions which have been made from time to time, but does not 
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Incandescent Lamps 
Manwraseeere PE k R } f Ss Desk and Ceiling Fan Motors 
——— Transformers 
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show three large brick buildings located at the right which are being built and which are now nearing completion 
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Warrem, Ohio. 


Warren Electric & Speciality Co 


Gent lemen :=-- 
In affords us much pleasure to advise you that our ex- 


perience with your Peerless Incandescent Lamps and Fan Motors, 
extending over a period of several years, has been eminently 
satisfactory. 

We have sold a very large number of your Peerless 
Desk and Ceiling Fans in almost every section of this Country, 
and they have proven themselves to be the best constructed, strongest 
and most efficient fans on the market, and wherever we have placed 
them they have apparently given our customers entire satisfaction. 

We regard your Incandscent pamps to be of the very 
highest grade. We find them not only uniform in quality, but 
where we have had them in competitive test thay have shown them- 
selves to be everything claimed for them in the way of life, 
sustained candle power, current consumption, etc., 


Trusting that you may continue to enjoy the pros~ 


perity to which your high grade products entitle you to, believe us, 


Very truly yours, 


WESTERN ELICTRICAL SUPPLY CO. 


Z aw 
ADDRESS REPLY PLAINLY TO WESTERN ELECTRICAL SU iGOnt. 


The Warren Electric & Specialty Co. 
WARREN, OHIO 


Incandescent Lamps 


Manufacturers of Peerle ey Sy Desk and Ceiling Fan Motors 


Transformers 
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Cc. F. HOWLAND, PRES. A. MOWLAND, VICE-PRES. G. M. STUART, TREAS. & GEN. MOR. 


Stuart Bowland Company. 


W. U. Tet. Cooe. 


caste Aooness Electrical- Supplies and Specialties, 


“ STUARTLAND”* 


[Branch Office, 2¢9-28¢ Wevanshire Street. 


TSconncerina nut Devanrenre 26 @atllandt BL, Mew Mork Boston, april 2, 1902 
y ~ e 


The Warren Electric & Specialty Co., 
Warren, Ohio. 
Gentlemen :- 

We are in receipt of yours en Sist. and note you are 
inquisitive to know if we have any fault to find with your fan motors. 

In reply would say, we have represented your lamps, fan 
motors and transformers since starting in business two years ago, and the 
fact that you have had practically no complaints from us should indicate 
to you that we are not receiving many from our customers, and are there- 


fore satisfied. 

Regarding fan motors, about which you inquire specifically , 
we are pleased to say that we do not think we have received one complaint, 
and are quite sure we have not been called upon to take back or repair 
one PEERLESS fan except a few 500 volt ceiling of a type which you have 


long since discarded. Considering that we have sold over 1150 of these 
fans in the two years, we think this a remarkable record. 

We trust your product in the coming season will show the 
same care in manufacture as heretofore. 


VOU 2. POUR, 
STUART-HOWLAND 
gee 
Gen .Mgr. 


The Warren Electric &G Specialty Co. 


WARREN, OHIO 


Incandescent Lamps 








Fan M 
Peerless | 2s jicme te won 
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FRED G. BALZ 


ROBERT L. McOUAT 
General Manager 





ROBERT L. McOUAT 


SUCCESSOR TO VARNEY & McOuaT 
ELECTRICAL SUPPLIES 
125 SouTH MERIDIAN STREET INDIANAPOLIS, INDIANA 


WARREN ELECTRIC & SPECIALTY Co. 
WARREN, OHIO Marca 15, 1902 
Gentlemen :— 
After handling Peerless Fans for several seasons we feel called upon to advise you of our high regard for them, as 


we believe that they are superior to any fan on the market. 
Our opinion is based on the fact that complaints and repairs have been of such small] account, that we might 


honestly state that your fans have given us no trouble. 


Very truly yours, 
R. L. M.—O. RosBert L. McOvar. 


The Warren Electric & Specialty Co. 
Manufacturers of Warren, Ohio 


Incandescent Lamps 


Peerless fas.mets. U.S A. 
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JACOB WEINHEIMER, Pres. ESTABLISHED 1883 A. S. DOXSEE, Sec'y 


ST. LOUIS ELECTRICAL SUPPLY CO. 
JOBBERS 


ELECTRICAL MERCHANDISE 
1118 PINE STREET 


WaRREN Evectric & Specrauty Co. Sr. Lours, Mo., March 17, 1902. 
WARREN, OHIO. 

Gentlemen:—Replying to your kind inquiry of March 6th regarding your Peerless Transformers, for which we have been 
Southwestern and Western agents for several years, we can candidly say that we have not, or are we at present handling 
anything in the electrical line which has given such universal satisfaction as the Peerless Transformers, and wherever we have 
made sales of them. no matter whether it was a single one or a dozen, we have in every instance held the trade of these parties 


ever since; and we have muny letters from customers which are highly complimentary to the Peerless Transformer, and if 
you desire, we will be very glad to favor you with copies of them. 


Yours very truly, 
ST. LOUIS ELEC. SUPPLY CO. 


A. §. DoxssE, Secretary. 


The Warren Electric G Specialty Co. 
Manufacturers of W H 
a ceakene Lamps arren, O h 10 


Peerless fx, mets, U. S. A. 
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THE STANDARD ELECTRIC COMPANY. 


CiNCINNATI 


April 23rd, 1902. 


The Warren Electric & Specialty Co., 
Warren, 
Ohio. 
Gentlemen:- 

‘We take great pleasure in certifying to the excellent 
quality, and general make up of the Peerless Lamps and Transformers 
We have handled your goods for several years and to date have not had 
a complaint on account of defective material. 

Our business in this direction has steadily increased 
and we feel that this is an indication that your line is giving sat- 
isfaction. 


Yours very sincerely, 





The Warren Electric G Specialty Co. 
Manufacturers of $ Warren, Ohio 


Incandescent Lamps 
Peerless sx.20. U. S. A. 
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ANNOUNCEMENT. 


TO THE TRADE. 
We are exclusive agents in this territory for the "Peerless" 


fans. "Peerless" fans have been so successful during the several 
years that we have sold them, that little is left to be desired, 
but there have been some slight improvements made in the 1902 type 
that will further improve its appearance and quality, which will 
make it the best fan for you to handle. 

In addition to the celebrated "Peerless" fans manufactured by 


the Warren Electric & Specialty Co., we desire to call your attention 


to the “Peerless” transformers which we handle. These transformers 


are recognized as the best on the market, and have met with universal 
favor among the most critical experts, and we trust that if you are 
in the market at any time for transformers, you will give the 
"Peerless" a trial, as we feel certain same will receive your 


approval upon its merits. 
Trusting to receive an immediate reply, and thanking you in 


advance for any favors extended, we are, 


2 ‘ PANY, 
Yours very ‘RT RB BROS. RLECTRICAL com 
o . 





The Warren Electric G Specialty Co. 
Manufacturers of Warren, Ohio 


Peerless fenmeen "FN gs 
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H. A. WARDEN é C. E. HEWITT 


CHAS. E. HEWITT, 8. S., M. M. E. HERBERT A. WARDEN, B. s. 
HEWITT & WARDEN . 
ELECTRICAL ENGINEERS AND CONTRACTORS 
MANUFACTURERS OF 


HEWITT’'S SERIES GOVERNING BOARDS, SWITCHBOARDS, Ertc., FOR CENTRAL STATIONS, 
TELEPHONE No. 45-4 GENERAL WIRING AND MARINE EQUIPMENTS 


Newsvre, N. Y., April 19, 1902. 
WARREN ELECTRIC & SPECIALTY Co., 
WARREN, OHIO. 


Gentlemen :—We beg to say that we have been using the PEERLESS Transformers and Lamps exclusively during 
the last three years, and we have found both to be very satisfactory from every standpoint. 

We have sold a large number of transformers in sizes having from 10 to 1,000-light capacity, and they have invariably 
given very satisfactory results both in efficiency and in regulation. We have sold to the largest plants in New York State 
and the State of New Jersey, and we have not had a single complaint come into the office in regard to same. 

We have entered several competitive tests on transformers where the test was conducted by a representative of another 

make of transformer, and in each test several makes of transformers were used, and in every case the Peerless ‘Transformer 
has proven to be the best in efficiency, the less in core loss and the best in regulation. We believe that the Peerless Type 
‘*C” Transformer is equal to any transformer made to-day, and beg to congratulate you on the success with which you 
have met in placing this type of transformer upon the market. 
Yours very truly, 
C. E. H.—B. HEWITT & WARDEN. 


The Warren Electric & Specialty Co. 
me Lamps Warren, Ohio 


Peerless fx, metr, U. S.A. 
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THE ROBBINS & MYERS CO., past-masters in the art of fan halbdine. 


offer you their perfected products known under the name of 


THE STANDARD FANS 


and listed and described as follows: 


Style “A”—The artistic ceiling fan of the highest 
economy—95 watts, 200 r. p. m. Circular Mo. 23. 





Style “‘B”—Another ceiling fan of great power, excellent 
finish and lower price—1 10 watts, 200 r. p. m. Circular No. 24. 


500-Volt “Special’—The safe fan for high-pressure railway and power circuits— 
200 r. p. m., 500 v., 0.2 amp. = “ircular No. 25. 


The Standard Desk and Bracket Fans—universally adjustable and of the highest 
efficiency—40 watts for the {2-inch and 85 for the (G6-inch. (Circular Wo. 22. 


Main Office and Works at SPRINGFIELD, OHIO 





EASTERN SALES OFFICE AGENTS FOR NEW ENGLAND STATES 
e e A . 
136 Liberty St., New York City 200 PP — eee MASS. 





BaTEs ELECTRIC FANS 


FOR DIRECT CURRENT ONLY 
Ceiling, Desk, Wall, Column 
and Trunnion Type 


Highest Electrical Efficiency 




















“Imperial” 3-Speed Ceiling Fan for Direct Current 


% 


manuractureo sy [), L, Bates & Brother, vayrton, ono 





OUR FANS HAVE A NATIONAL REPUTA- 
TION, ARE SOLD THROUGHOUT THE £: 
WORLD, GIVING UNIVERSAL SATISFACTION 
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EVERY MERCHANT IS INTERESTED 


in anything that will add to his success. All of them recognize the value of the show window as an advertising medium, and are 
interested in whatever will increase its efficiency. 
THIS IS THE WHOLE SECRET of the success contracting engineers are having in installing our window reflector. 











| WT 
| Patented April 20, 1897; February 21, 1899 


FRINK’S SPECIAL PATENT WINDOW REFLECTOR 


embodies every principle of correct window lighting. Needs no argument, once its advantages are set before a prospective customer. 
Investigation will produce future business for you. 


THE BEST STORES USE IT. HIGHEST AWARDS EVERYWHERE 


Send for particulars on up-to-date store lighting, including our specialties in show-case lighting, and 
our unequaled sectional glass cluster reflectors for interior lighting. Effective, economical, durable. 


P. FRINK, 551 Pearl Street, - - New York 


0980890600898 000000000000000000600000006 
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A.A.MECREARY CO. areanentirely new 
product. The 
most brilliant and 
artistic reflectors 
ever produced for 
incandescent 
lamps for decor- 
ative work, signs, 
ete. 
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SOPYRIGHTED. 
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SEND FOR CIRCULARS 


A. A. McCreary Co. 


136 Liberty St. 


We are Manufacturers and 

















Retailers of Medium and ILLUSTRATIONS ONE-FOURTH ACTUAL SIZE NEW YORK 

Fine Grade 

F I X T U R E S “CONSTRUCTION AND REPAIR OF COMMUTATORS” 
FOR BY L. C. SHARPE. 








Twenty-nine 31¢x6-in. pages with 14 illustrations. 


L I G H T I N G PRICE, 50 CENTS. 


with ELrEctrRIcITY, KEROSENE, 





Machinists who have electrical repairs to make and who find, as 
so many do, the commutator to be a puzzler, will thank the writer 
Gas or ACETYLENE. many times over for this unpretentious little book. It shows the 
operations of commutator making by a series of graphic sketches, 
and accompanies this with comments and precautions which make 
the procedure entirely plain 














Correspondence Solicited. 2 Send for Catalogue. 


Remember 181 Franklin St., Boston 
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ELECTRICAL REVIEW, 13 Park Row, New York. 
Boz 339. 
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EFFECTIVE STORE LIGHTING 



























There can be but ONE BEST 
method for lighting your win- 
dow. 

We give an illustration of a win- 
dow recently fitted with Wheeler 
Reflector. 

Note the curved window. 

We can make any shapes, any 
sizes. 














SPECIAL WORK SOLICITED 


Wheeler Reflector Company 


3 100 Purchase Street, Boston 
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ISOLATED 
WHITNEY I. P. (sxe?) INSTRUMENTS 
ss are the kind you want for small 
ys > boards. Indications are dead 
beat, scales are equally divided, 
ammeters have separate shunts 
and cases are of polished spun 


brass. Send for prices. 


MACHADO & ROLLER 


New York, N. Y. 






List Price This Range, $16.50 203 Broadway 


ELECTRICAL REVIEW 





PANEL BOARDS 











American Conduit Manufacturing Co, © New Kensington, Pa. 
“AMERICAN” 


Electric Wire Conduits, Couplings, Elbows, Etc. Enameled Inside and Outside 








Ferrotype Plates, Developing Trays, Japanned Sign Plates, Lacquered Tin, Etc. 
PITTSBURG FREIGHT RATES 





GOLTZ ENG. CO. 





THE KEMMERER ELECTRIC LIGHT SHIFTER 


PUTS THE LIGHT JUST 
WHERE YOU WANT IT 





ty a 


APPROVED BY FIRE 
UNDERWRITERS 


Finished in Nickel, Oxydized 
Brass and Copper. Made in 
three sizes, 5 ft., 8 ft., 10 ft. 


Prices, $8.00, $8.50, $9.00 
Liberal discounts to the trade 


Kemmerer Electric Light 
Shifter Co. 


Weissport, Pa. 





CABINETS, LININCS, ETC. 





SEND FOR NEW CATALOCUES AND PRICES 


ZIMDARS & HUNT 


CHICAGO 


Monadnock Block NEW YORK 











How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him. 














MORRIS ELECTRIC CO. 








Rail-Bonds, Fare Registers 
Vitrified Glazed Conduits 
Electric Lighting Supplies 


Electric Railway Equipments 
Construction and Maintenance Material 








15 Cortlandt St., New York 





R. B. COREY 


1311 Havemeyer Building 


26 Cortlandt Street 
NEW YORK CITY 








REPRESENTING IN THE 
METROPOLITAN DISTRICT 


American Circular Loom 
‘¢ Bossert’’ Steel Outlet Boxes 


‘‘Monitor’’ Insulating Bushings, 
Panels, Switchboards, Knife Switches 
etc., etc. 


‘*Columbia’’ Incandescent Lamps 
‘*Electroduct’’ Interior Conduit 


“Hart & Hegeman”’ Push and Snap 
Switches 


Simplex Wires and Cables 











127 FIFTH AVE. 
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“OS & MM”? Incandescent Lamps 


Guaranteed 600 Hours and equal in efficiency and 
candle-power to any lamp on the market 








Prices Exceptionally Low # # 





Guarantee Exceptionally Strong 





Special Porcelain 


Made on order. We have excellent facilities for pro- 
ducing anything you want in Porcelain in large or 
small quantities. 

We can furnish the following from stock. 


Anchored Filament 


If not satisfactory, return at our 


expense. ROSETTES, CUTOUTS AND RECEPTACLES 
Rosettes, Cleat, concealed and combination. 
Little Rosettes, Cleat, concealed and moulding. 


> No. 9171 Receptacles, with Copper Shells. 
Our lamps are not refilled or | Plug mesieniines sae line. 


rT Fuseless Rosettes. 
made over. Where we _ have | wains and Branches, S. M. Type. 


Miniature Receptacles. 


PORCELAIN INSULATORS « 
“S$ & M’” PORCELAIN CLEATS 


replaced higher priced lamps, we 
have had duplicate orders. 





Our Business is growing rapidly 
There is a reason for It eI # 


Write us and learn WHY 3 | 

















SCHLESINGER & MEARS] — 
Teléphone No. 7 Cortlandt No. 220 Broadway, N. Y. | 


A. E. ARTHURS, Gen’! Mgr. 
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Wherever You Stick the Lamp IT LIGHTS! 











Swo Svint> Concerning the 


ELBLIGHT SYSTEM 








Electetc 
Lighting 
Boards 



































which show their superior convenience: 


1. Simplicity. -ANYONE can make ANY DESIGN 
or ANY COMBINATION OF LETTERS, and then 
outline the same by simply sticking the bulbs in the board. 
The pictures show you how. 

2. Availability. With the ELBLIGHT CABLES, any 
scheme of festooning or decoration, for either the inside or the 
outside of buildings, can be carried out. ELBLIGHT 
LAMPS can be inserted with ease at any point in the cable. 
The pictures show you how. 


National Electric Improvement 
Company 114 West 32d _ Street, New York a. 








Wherever You Stick the Lamp IT LIGHTS! 
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OILERS 
OILERS 
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A Stilwe!li Feed Water Heater is an important adjunct 
| to steam power piants, beeause for every 10 degrees added 
) H to the temperature of feed water about | per cent of the 
total cost for fucl will be saved. 210 degrecs is easily 
obtainable with sufficient exhaust steam, as every facility 
is provided for bringing the steam and water tozether in such 
a way as to heat tt to the highest possible temperature. 





At the same time the. water is freed from scale- 
producing elements, keeping the boilers free from scale 
and adding to their life. 


We also make Steam, Power and Electric Pumping 
Machinery, Jet and Surface Condensers, Air Compressors, 
Victor Turbines, Oil Mill Machinery and Filter Presses. 


DAYTON. 
OHIO, U.S.A. 











For Heads of 3 Feet to 2000 Feet. Especially adapted to all kinds of 


ELECTRIC POWER AND LICHTING PLANTS 


Recent tests at Holyoke, given below, enable us to guarantee. 

The Largest Power ever obtained from a wheel of the same di- 
ameter. The highest speed ever obtained for the same pewer. The 
highest mean efficiency when running from half to gate. We 
guarantee also: A runner of the greatest possible strength. A gate 
unequaled in quickness and ease of opening and clesing. 


Test ofa 46 In. Samson. Jan.26,97 {Test of a 36 In. Samson. Feb, 1.’97 


Water Wheels == 


Our 1902 Catalogue of 100 
pages is now ready for distri- 
bution. It contains all avail- 
able information on governing 








Gatelroaa|_ Bev. |Ou- Ft.[Borse| Per Wate)... .| Bev. (Ou. Ft.\Borse Por water wheels. If you are 
Open} Uhh |e. Mia. Pr. See. /Power/Coatopen|"0O"|Pr. Min.|Pr. See.|Pewer|Cent J | interested write for it. 
Frall| 15.00) 144.00 | 172.69 |240.97/82.09@a11|15.29| 194.25 | 102.08 |148.44/81.08 

56) 187.75 5 78 








THE LOMBARD GOVERNOR CO. 


36 Whittier St. (Roxbury) 


% |15.04| 188.12 | 155.08 |223. 16. 92 15|146 

4, |15.11) 127.67 | 188.24 [191.06/88. 17.38] 178.50 | 83.96 |188. 
15.88) 181.58 | 1 . 

BOSTON, MASS. 

















S 
LOMBARD GOVERNORS 





ALPHABETICAL INDEX.—(Continued from page 38.) 





R Ss T WwW 
Roebling’s Sons Co., John A.....16,100 Smith & Hemenway Co.......... 100 Thomas & Sons Co., R........... 46 Warren Electric Mfg. Co..... ... 83 
Roessler & HasslacherChemicalCo. 90 Sprague Electric Co.............. 28,50 Tri-Light Electric Co............ 91 Warren Electric & Specialty Co... 
Rossiter, MacGovern & Co........ 76 Standard Paint Co............... 45 Thresher Electric Co.... ........ 86 1,25, 26,27, 28,29, 30,31,32,33,34 
Royal Electric Co...........005. go Standard Pole & Tie Co........... 94 Triumph Electric Co............. 83 Western Electric Co..........0+++ 5 
. Standard Underground Cable Co.. 93 Western Mectinal Gaels © a4 
: as pply Co.... 
: S ; Standard Varnish WODKS.:.... <0... 30 U Western Telephone Construction 
Safety Insulated Wire & Cable Co.. 10 Stanley Electric Mfg. Co...... .. s7 U.S. Accumulator Co............ 18 BR ee re 95 
BawemUsro:, FB. eG os cence 95 Stanley & Patterson................ 1 Union Electric Construction Co... 89 Westinghouse Electric & Mfg. Co. 99 
Sawyer-Man ElectricCo.. ....... Sterling Electrical Mfg. Co....... 49 U.S. Mineral WoolCo. ........ 10 Weston Electrical Instrument Co. 47 
Schwerdtle Stamp Co............ 78 Sterling-Meaker Co.............. 93 Utica Drop Forge & Tool Co....... 100 wheeler Reflector Co..........+++ 37 
Schlesinger & Mears.............. 40 Sterling Varnish Co.. ........... 50 : White & Co., J. G.........eeeees 14 
Science & Industry.............. 78 Steward Mfg. Co., D. M.......... 76 : Vv Whitney Electrical Inst. Co....... 39 
Scott & Williams.. ............ 92 Stillwell-Bierce & Smith-VaileCo. 42 Vail, J. H........... iano 14 villiams Electric Co....... of 
Sheaff & Jaastad......... .e..00- 14 Stirling Co............00seeqeece ete gpa aaa © wie a.) ct. 
. Wiilmerding, | ©, a. os cee. { 
Shedd Electric & Mfg. Co........ 21 St. Louis Electrical Supply Co.... 10 Viaduct Mfg. Co...-...-. ---.+0. 95 Wyckoff Creosoting Co.......... 50 
Shelty Wlectric: Co... 5 -.:660..6: 1,77 Stromberg-Carlson Telephone Vought-Berger Ce......... ...+. - Seaeii 
Siegrist Lubricator Co............ 18 RT SAID 5. o.0 5 ik belo mi orcnie on yaoi 96 WwW Y 
PONG ONS sisicic x cine naan aaea oe 75 Stuart-Howland Co.............. 1 Wagner Electric Mfg. Co........ gg Yatman Rubber Co............-. 
Signaloid Chemical Works. ..... T Walsh’s Sons & Co....... ccccece 78 Z 
Simplex Electrical Co........... BG Pane CO: (isso si sade eentonwes. « Wanted ....... RS eT eee) 78 Zimdars & Hunt..............62- 39 


(Oontinued-on page 46.) 
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‘PAMERICAN BEAUTIES 


Rank First Among Flowers 


HART SWITCHES | 


Rank First Among Switches. 


Years ago, when switches were first used 
for electrical control, we made switches, 
and it is on account of these years of 
experience that the demand for HART 
SWITCHES has constantly increased. 


AIAN 
S 


- f# 
HART 482 HHEGEMAN 


#2 UNION PLACE, Cee HARTFORD, CONN. 














Our 


“HART” ROTARY and 
“H. & H.”” PUSH SWITCHES 


are the 
STANDARD SWITCHES lla 
OF THE WORLD Single Pole 


Send for 
Catalo2Que——_y 
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‘It is most essential that your Tele- 
phone, Telegraph and Trolley Lines 
are up and ready for business twenty- 
four hours per day and three hundred 
and sixty-five days per year. This 
can be attained by using “Phono- 
Electric” for your line wire. 

“Phono-Electric” Wire combines 
high tensile strength, high elastic 
limit and great toughness with re- 
markable wearing qualities. 

We make this Wire in all sizes 
from No. oooo to No. 20. 

Do you want our “Red” Wire 
Booklet? Sent free. 


BRIDGEPORT BRASS 
COMPANY ff 


19 Murray St. NEW YORK arn 
MILLS: Bridgeport, Conn. YX 




















no-Electric 
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Bora. SS, 


Like a Lightning Flash | 


P & B INSULATION STRUCK THE ELECTRICAL EXPERTS 


Iz YEREARS AGO 


as being the most efficient and lasting protection against moisture, heat, 
acids, electrolysis, etc., they had ever seen; and to-day that impression is 


r Iz ‘Times Stronger 
P & Biases 


ARMATURE AND FIELD COIL VARNISH 


THE STANDARD PAINT COMPANY 


NEW YORK CHICACO CINCINNATI BOSTON LONDON PARIS 
i HAMBURC BERLIN BRUSSELS SYDNEY AMSTERDAM COPENHACEN 
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Direct 


ALTERNATING 
MULTIPLE 
and SERIES 


a 
Absolutely 


NON-VIBRATING 


GENERAL INCANDESCENT 
ARG LIGHT CO. 


NEW YORK 


Write for 
Bulletins 


_ 


Andin 
All Large Cities 
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CLASSIFIED INDEX 
(Continued from page 42.) 


Adjusters, Incandescent Lamps. 


Incandescent Electric Light Manip- 


ulator Co. 
Air Compressors. 
Stilwell-Bierce & Smith-Vaile Co. 


Alternators. 
General Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


Annunciators. 


Bunnell Telegraphic & Electric Co. 


Ohio Electric Works. 


Batteries, Primary. 
American Carbon & Battery Co. 


Bunnell Telegraphic & Electric Co. 


Burnley Battery & Mfg. Co. 

Edison Mfg Co. 

Ohio Electric Works. 
Batteries, Storage. 

American Battery Co. 

Electric Storage Battery Co. 

Gould Storage Battery Co. 

Reuterdahl Electric Co. 

U. 8S. Accumulator Co. 


Bells. 


Bunnell Telegraphic & Electric Co. 


Ostrander & Co., W. R. 
Western Electric Co. 

Belt Dressing. 
Dixon Crucible Co., Joseph. 


Boilers. 
Babcock & Wilcox Co., The. 
Green Fuel Economizer Co. 
Stirling Co., The. 

Boiler Cleaners. 
Lagonda Mfg. Co. 

Boiler Compounds. 
Dearborn Drug & Chemical Co 


Boiler Insurance. 


Hartford Steam Boiler Inspection & 


Insurance Co. 

Books, Technical. 

Audel & Co., Theo. 

D. Van Nostrand Co. 

Electrical Review Pub. Co. 

E. L. Powers & Co. 
Brushes, Dynamo. 

U.S. Electric Contracting Co. 
Cable Hangers. 

Standard Underground Cable Co. 
Cabling Machines. 

New England Butt Co. 
Carbons. 

American Carbon & Battery Co. 


General Incandescent Arc Light Co. 


National Carbon Co. 

Reisenger, Hugo 
Castings. 

New England Butt Co. 


Cement. 
Chas. Warner Co. 


Chimney Construction. 


Alphons Custodis Chimney Construc- 


tion Co. 

Circuit-Breakers. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 

Cleaners, Incandescent Lamps. 


Incandescent Electric Light Manip- 


ulator Co. 
Coal Handling Machinery. 
C. W. Hunt Co. 


Coal Mining Machinery. 
General Electric Co. 


Commutator Lubricant. 
Allen & Co., L. B. 
Anchor Chemical Co. 


Condensers (Electric). 
Marshall, Wm. 
Stilwell-Bierce & Smith-Vaile Co. 
Conduits. 
American Conduit Mfg. Co. 
American Vitrified Conduit Co. 
Gest, G. M. 
National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 
Sprague Electric Co. 
Wyckoff Creosoting Co. 
Connectors and Terminals. 
McIntire Co., The C. 
Construction. 
New England Engineering Co. 
Construction Supplies. 
T. H. Brady. 


Cross-Arms, Brackets, Pins, Ties, 


Climbers, Ete. 

Central Electric Co. 
Central Mfg. Co. 

Klein & Son, Mathias. 
Lindsley Brothers Co. 
Standard Pole & Tie Co. 


Dynamos and Moters. 
Bullock Electric Mfg. Co. 


Bunnell Telegraphic & Electric Co. 


Central Electric Co. 
Crocker- Wheeler Co. 
Dustin, Chas. E. 
General Electric Co. 


Dynamos and Motors. 
Eck Dynamo & Motor Works 
El well-Parker Electric Co. 
Gen’! Incandescent Arc Light Co. 
Hobart Electric Mfg. Co. 
Lincoln Electric Co. 
Milwaukee Electric Co. 
Ohio Electric Works. 
Robbins & Myers Co. 
Royal Electric Co. 
Sprague Electric Co. 
Stanley Electric Mfg. Co. 
Thresher Electric Co. 
Wagner Electric Mfg. Co. 
Warren Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric Mfg. Co 


Electric Locomotives. 
General Electric Co. 


Electric Heaters. 
American Electrical Heater Co. 
Simplex Electrical Co. 

Electric Lighters. 
Ohio Electric Works. 
Stanley & Patterson. 

Electrical Instruments. 
Badt & Co., F. B. 
Bossert Electric Construction Co. 
Bullock Electric Mfg. Co. 
Bunnell Telegraphic & Electric Co 
Central Electric Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Machado & Roller. 
Ohie Electric Works. 
Pignolet, Louis M. 
Sage & Bro., F. B. 
Wagner Electric Mfg. Co. 


(Continued on page 84.) 
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lll hhh bb bn bp | 


“Boch 
Glaze 
Filled” 


Patented March 8 and 2z, 1898. 
= soa 


The name of the best High 
Voltage Porcelain Insulator 
made. 


Ask for particulars and tests, 
Manufactured exclusively by 


THE R. THOMAS & SONS CO., 


EAST LIVERPOOL, OHIO. 


Sales Office : 
39 and 41 Cortlandt St., NEW YORK. 


i hh hi hi hi hi hi hi hi hi hi hi ha hi hi ha hi ha ha ha ha hi ha ha ha ha he ha hi hh he hb bp bp bp i bp in tp ip i tp 


nb bn bn be by bn bn bn bn bn bn bn by bn bn bn bn, bn bn bn bn by bn bn bn by be be bs by bn be bs bn bl ln bn nda 
Se Op Op Op fp Oy Oy bh bf bn bp ho bn ho bn bn bn bo bo ha a ha bo ba ha ha ha ha ha ha ha ha ha ha a hi ha a ha ha a 


poabbbbb bbb br bby br br bn bn br bn btn tr 








pee bbb bbb hb bbhbpbbhbbpbi td 





$5 VOLT 
AMMETER 


FOR 
cc 







(Jewell Bear- 
Alu- 





‘ttorage battery work. List of schools using it 
uailed on application. The method of ite use de- 
ribed in a circular just issued. 


"“L. E. KNOTT APPARATUS CO., 
16 Ashburton Place, - - BOSTON, MASS. 








WHEN ADDRESSING ADVER- 
TISERS PLEASE MENTION 
THIS PAPER 











The largest, most lux- 
urious day coaches of 
any American  Rail- 
way are those on the 


: Big F our” 


Each coach is eighty 
feet long and seats 87 
people comfortably. 


Magnificent through train service 
is muintained in connection 
with New York Central, 
Boston & Albany and 
other roads. 





Write for Folders 





Warren J. Lynch 
Gen’! Pass. and Ticket Agt. 


Ww. P. Deppe 
Asst. Gen’! P. ant T. Agt. 


CINCINNATI, O. 
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PRICE LIST 


VOLTMETERS 


, 1 f h 1 , 
Range in Volts Vigne of one Volts. Price Code 


0to 8 ss $15.50 Kokill 
0to 6 a 15.75 Koel 
0to 15 2 16.00 Kod 
0 to 60 1 16.00 Kodak 
0 to 130 2 16.50 Koff 
0 to 150 2 17.00 Kohl 


SELF-CONTAINED AMMETERS 


Range in Value of each scale ‘ 
Amps. Division in Amps. Price Code 


0 to .02 $15.00 Kame 

0 to 15.00 Kamas 

0 to 15.00 Kambala 
0 to 15.00 Kamera 
0 to 15.00 Kamichi 
0 to 15.50 Kamila 
0 to 15.50 Kamsin 
0 to ! 15.75 Kampong 
0 to 15.75 Kamits 

0 to 2 16.00 Kambu 
0 to 1 16.50 Kam 

0 to 200 5 17.00 Kamacite 

For further particulars send for special circulars 
describing these and other sizes and styles of low 
priced instruments. 

This company has the largest and best equipped 
works in the world for the manufacture of Elec- 
trical Measuring Instruments and makes a specialty 
of this class of goods. Its products are original, 
unequaled in design and excellence of manufac- 
ture, and the accuracy, durability and permanence 
of its instruments are abundantly proved by 13 
years of continuous service in all classes of work. 


Weston Electrical Instrument Co. 


WAVERLY PARK, NEWARK, N. J. 


Sota OS Dorr 


Gt 09 29 09 29 





ELECTRICAL 


REVIEW 


New Sizes of Low Priced 
But Good Weston Volt- 


meters and Ammeters 


The instruments here illustrated are similar in 
design and finish to our well-known Round Pattern 
Type “F,” but are much smaller. These new 
sizes we designate as 


Type “K” 


Their dimensions are as follows: 


Diameter of Front 653 inches 
Diameter of Flanged Base 714 inches 
Total Depth 4 inches 
Length of Scale 5;'; inches 


They are thoroughly dead-beat, are well made 
and well finished. They are substantial, durable, 
accurate and reliable. They are very economical 
of power, and wil] be found vastly superior to any 
other low priced instruments on the market. We 
strongly recommend them for use in isolated plants, 
telegraph and telephone service and for any other 
purpose where space is limited and instruments of 
moderate ranges are required. 

The prices here given are for the standard 
ranges named, but we make them to any range 
on order. Prices for higher ranges will be quoted 
on application. 
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Earliest Convention 
Reports 


With the many timely papers, the addresses, proceedings, 
attendance and all that is of interest to the electrical and 
mechanical industries, will be fully and carefully presented in 


the issues of the ELECTRICAL REVIEW #® #® #& & 


MAY 24 AND 31 


These numbers will be filed for reference by thousands. In 














addition to the Convention Presentation, these numbers will 








be interestingly edited. 2 28 #8 8 8 #& & 
Advertisers, who contemplate using space, will facilitate 
careful preparation of copy and good location by early reserva- 


tion of space. #& 8 #8 #8 # #® #& #& & 


THE ELECTRICAL REVIEW 


40 Dearborn St. 13 Park Row 42 Old Broad St. 
CHICAGO NEW YORK LONDON 
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Average candle-power in this room is:—9 lamps at Average candle-power in this room is:—9 iamps at 
12 candle-power equals 108 candle-power 16 candle-power equals 144 candle powcr 

Ss 
———s 
T T oon 
HINK ais OVER Tl 

* 

cin The other Lamp gives an average of i >< 


12 candle-power. 





4 THE r — 
‘ 46 Patented Feb. 1. 1902 
THE OTHER KIND ST - fe Li N G 8 od EC | A L ” THE STERLING SPECIAL 
Side, 16 Candle Power Side, 
Angle, 13 * se GIVES FULL RATED CANDLE-POWER AT ALL Angle, 4f f i 
_ se 6 LIGHT-GIVING POINTS OF THE BULB. Tip, | ~ P 
Average,I2 « os Average, 


Why not save or get more for your money? Use the STERLING SPECIAL in 12 candle-power. Save 14 watts per 
lamp,=per 1,000 lamps 14,000 watts, —333 more 12 candlezpower STERLING SPECIAL lamps at 42 watts 
per lamp, =3,906 candle-power. What do you think of it ? 


STERLING ELECTRICAL MFC. CO. 


WARREN, OHIO 


@eeee BRANCH OFFICES eevee 
FRANCIS GRANGER, 26 CORTLANDT STREET, NEW YORK THE MILLER, SELDEN ELECTRIC CO., DETROIT, MICH. 
LOGAN, GREGG HARDWARE CO, PITTSBURG, PA WARD A. DWIGHT, JR..SAN FRANCISCO, CAL. 
THE McINTOSH HUNTINGTON CO., CLEVELAND, OHIO J. C. STERNS & CO., BUFFALO, N» Y. 
THE STANDARD CONSTRUCTION CO., MONTREAL, CANADA 
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An INCANDESCENT LAMP represents a large investment of capital, Ingenuity and skilled workmanship, it is sold at a price so low as to necessitate eternal 
vigilance in cutting costs to a minimum. A successful lamp manufacturer can not afford to experiment with poor materials. This explains the popularity of 


BAEK ERFR & CO.’SsS 


120 LIBERTY ST., NEW YORK 


408 N. J. R. R. Ave., NEWARK, N. J. 
We buy and Refine Platinum Scrap also 


PLATINUM 








ENTILATING APPARATUS 


DRIVEN BY LUNDELL MOTORS GIVES THE BEST RESULTS 
SEND FOR DESCRIPTIVE BULLETIN No. 3036 


PRAGUE ELECTRIC COMPANY 


GENERAL OFFICES: 527-533 WEST 34th STREET, NEW YORK 
BRANCH OFFICES: CHICAGO, BOSTON, ST.LOUIS, BALTIMORE 




















Automatic 
Reversible 
Elevator 

Controller 


Construction absolutely 
fireproof. Tubular re- 
sistance of ample capacity. 
IIeavy brass contacts re- 
newable from the face of 
theslate. Powerful ratch- 
et movement operated 
by eccentric. Graphite 
bearings requiring no oil. 
Slow speed of 300 R. P. M. 
, Suitable for direct connec- 
/ tion to elevators, _ lifts, 
hoists, etc., or any serv- 
ice requiring a rapid 
start, stop, and reversal 
of the motive power. 


AUTOMATIC SWITCH an 131 Liberty St. 


Nothing Like It Then THE ALLEN SOLDERING [J] Nothing Like It To-day 


STICK (FLUX) 1902 

















FOR ALL ELECTRIC WORK 
MAKES SOLDER FLOW ON ANY METAL 





WE TRY TO SEE HOW GOOD A STICK (Fiux) WE CAN 
GIVE YOU-NOT HOW CHEAP A ONE 





AN ALLEN SOLDERING STICK (ritux) FREE. Waite 
L. B. ALLEN CO., Inc., Soce Mrrs., 1335 Co_umsia AvE., CHicaGo 





ALSO MAKERS OF ALLEN 
SOLDERING PASTE SALTS, COMMUTATOR LUBRICANT 
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FOR HIGH GRADE 


saps” apc VARNISHES 


ADDRESS sea VARNISH tects 
LONDON YORK xe 


ee ee ee 


. 





; 
bw eweww— ow ew ee 


' 
’ 
' 
i 
\ 
b 


' 
( 
t 
t 
‘ 
’ 
' 
t 
! 








Improved style B. Flexible indefinitel y. Price 
as low as inferior goods : 
SEND FOR SAMPLES AND PRICES 


MICA INSULATOR COMPANY 


PATENTEES 


Flexible 


NEW YORK CHICAGO 











New York, N. Y. 
WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. | 








X-RAY TUBES 
GE Type 


Are Self-adjusting. 
They glow as steady as a lamp. 
Users of Crookes Tubes appreciate this. 


Miniature Incandescent Lamps and Sockets. 
Dewar Bulbs for Liquid Air. 
Write for Price List No. 5088. 


EDISON DECORATIVE & MINIATURE 
LAMP DEPT., 


General Electric Co., 
Harrison, N. J. 

















THE WYCKOFF PIPE & 
CREOSOTING CO. ::: 


Portsmouth, Va. 





MANUFACTURERS OF 


Wyckoff Woeden Conduits, 
CROSS-ARMS AND LUMBER. 








Micanite 
Sterling =... Varnish 


STERLING EXTRA BLACK FINISHING VARNISH 
STERLING BLACK AIR DRYING VARNISH 
STERLING BLACK CORE PLATE VARNISH 
The Sterling Varnish Co. || The Sterling Varnish Co. 


PITTSBURGH, PA., U. S. A. 95 COLMORE ROW, BIRMINGHAM, ENGLAND 

















“CLIMAX” ‘+ ADVANCE”’ 
‘**GERMAN SILVER” 


: DRIVER- HARRIS WIRE Co. 
Wir es eee —— cod N. J. 


Resistance 
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List of 


Electrical 


Patents 
Issued Last Week 











[Spec poctay reported for this journal by E. 8. 
Duvall. solicitor of — Loan and Trust 
Building, Washingto gton, D.C. Copies of any 


down lamp. 


HE only successful turn- 


More than 


HALF A MILLION users already 
—all of them satisfied. 


The Phelps Co. 


29 Rowland St., Detroit, Mich. 


2 





patent may be secured for 10 cents each.]} 








ISSUED MAY 6, 1902. 


699,140 Electrical annunciator; C. 
C. Blake, Brookline, Mass. 
nace; W. M. Carr, East St. Louis, Il. | uted Prompt 
699,158 Wireless telegraph system ; 
C. D. Ehret, Washington, D. ( 
699,162 Telephone circuit system ; 
E. F. Frost, Washington, D. C. 
699,177 Electric call system ; F. E. 
Huggins, Zeandale, Kan. 


New York. 


rock bottom prices. 


ELECTRICAL REPAIRS 
STREET RAILWAY WORK A SPECIALTY 
Armature rewinding, Commutator Fill- 

ing. Buy and sell all kinds of new or 


699,146 Electric combustion fur- | second-hand eS tae Btn 


Largest general supply house in Central 


All work exe- 


A trial will justify our statement that we 
are ina position to furnish your work at 


The R. M. Cornwell Co. 
347 West Fayette St., 
Svracuse. N.Y. 





699,181 Junction or fuse box ; M. H. 





Johnson, Utica, N. 

699,187 Means for connecting dyna- 
mos with trucks of railway cars; P. 
Kennedy, Brooklyn, N. Y. 

699,198 Device for cleaning and 
rubbing collectors of electric motors 
and dynamo machines; W. Kuppers, 
Berlin, Germany. 

699,196 Electricarclamp; A. Lees, 
New Bedford, Mass. 

699,202 Electric gas lighters; A. J. 
Marschall, Little Falls, N. Y. 

699,205 Electric tap socket; E. B. 
Meyrowitz, New York, N. Y. 

699,208 Vacuum ee sign; D. M. 
Moore, Newark, N. J. 

699,215 gli — box ; E. W. 
Muller, Brooklyn, N. 

699,218 Electric a operating 


PATENTS. 


Caveats, Trade-Marks, 
Copyrights and Designs. 





Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 





My office close to U. S. Patent Office. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 


Book ‘‘ How to Obtain Patents,” etc., 
sent free. 


E. Cc. SICCERS, 


918 F St., N. W.. WASHINGTON, D. C. 





device; A. J. McCullough, Meadville, 
Pa. 





(Continued on t page | 76.) 








F. B. BADT & CO. 








er PATENTS 


Trade-Marks 
Copyrights 


EDWARD S. DUVALL 


(Formerly with Benj. Butterworth, 


AGENTS FOR 
Weston Electrical Instrument Co. 
Ward Leonard Electric Co. 
Osburn Flexible Conduit Co. 


Perfection Rail Bond Go. 


Prices, Terms and Discounts identical 
with those of our home offices 


1504 Monadnock Block 
CHICAGO 


TELEPHONE, HARRISON 745 





late Commissioner of Patents), 
Patent lawyer, 


American and Foreign Patents 
Secured Promptly. Moderate Fees. 


Infringement Saits. iaterference Cases. 
Opinions on Scope or Validity of Patents. 


Expert Examinations of Patent Office 
Records. 


Abstracts of File ‘_rnies of Applications 
before Patent. 


OFFICES: 
LOAN & TRUST BUILDING, 
OPP. PATENT OFFICE, 


WASHINCTON, D.C. 














Agent for EsTABLISHED 1880. 
GEO. H. BENJAMIN, M.E., Ph. D. 
United Stetes 45 BROADWAY, N. Y. 
and Foreign Specialty: The preparation of specifications for 
patents requiring an expert knowledge of the arts 
PATENTS. and sciences. Searches. 








Highest 


References. 


ae 





THE “ BOSTON” 
AUTOMATIC BURNER 


The favorite of all first- 
class Electricians and is 
acknowledged by all to be 
the only reliable auto 
matic in the market: 
Guaranteed perfect in 
every detail. 


MANUFACTURED BY 


Boston Electric Co. 


29 Harrison Ave. Extension 
BOSTON 



















“BOSTON” MECHANITSM. 








“BOSTON” AUTOMATIC. 








N This book, as shown 
oe Learn to Draw. in illustration, isa 

self - instructor 
for home study and practice in the art of Me- 
chanical Drawing for Engineers, Machinists, 





= Electricians, Metal Workers and all inter- Date 
rv ig ested in Drafting for shop practice, and Ly 

= has been prepared in plain practical Le 

= language, and illustrated, by the au- “3 41902 
= thor of ‘“ Hawkins’ eee 7 - 
S arene <<< Works.”” The book is divided Enclosed find 


into 28 “different subjects ‘which comprise the fundamental prin- Wry TA 

— of drawing, each heading being thoroughly treated. VA Two Dollars, for 
ere are 320 pages, joo illustrations and diagrams. The book Ky iBicle abi 

is handsomely bound in green cloth, gold edges and titles, which ship me atonce 

size 7 x 10% in., printed on fine paper. Upon receipt of 7 one copy of Hawkins 

Mechanical Drawing. 










Se 





$2 the book will be sent to any address prepaid, money 
returned if not as represented, order today; see order 
coupon, 


NAME .cccccccccccce..cocccccccece 
$ THEO. AUDEL & CO. a 
Price Educational Book Publishers AGAESS.ccccccrecerevccccccccccoccecs 

63 FIFTH AVE., NEW YORK 


a eeeereeee Se eeeerereeseseesssesesseseees 











PARSELL & WEED, 
MODDEL MABE ERS. 


Electrical, Experimental and Fine Tool Work 
Write for Booklet. 


The Franklin Gas Engine Sets of Castings and Material; Finished Parts and 
Sea” Write for Gas Engine Circular No. 2. Telephone, 156 


THE FRANKLIN MODEL SHOP, 
129-131 West 3!st Street. New York City. 








CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 48» FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards to Order 
Orders prom 


filled from , 
jm hen bod. Highland Park, Conn. 








J. Wm. Middendorf, Pres. A. H. Rutherfoord, Treas. 
R. Lancaster Williams, Vice-Pres. Howard P. Page, Sec’y and Auditor. 
E. C. Hathaway, General Manager. 


Railways and Light Co. of America 


Exescutive Orrices, ConTINENTAL Trust BipcG., Battimorg, Mp. 


Finances, Builds, Purchases Electric Railways, Electric 
Lighting Properties, Waterworks, 
Ice Plants, etc. 


Examinations made and reports furnished on all classes 
of industrial properties 


: +: : (CoRRESPONDENCE SOLICITED : : : 














S P| NI Ni Hl N ua J Ee ™ iN 4 i S FOR BINDING CABLES T0 SUSPENSION WIRES 





Made in two sizes, 18 and 24 inches. 
Also Marline for use with above. 


JAMES S. BARRON & CO. 


200-206 WEST BROADWAY, N. Y. 
LONG-DISTANCE TELEPHONE 4149 FRANKLIN 
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PATENTS. 
(Continued from page 75.) 

699,225 Electric arc lamp; J. 8. 
Nowotny, Madisonville, Ohio. 

§99,275 Automatic annunciator ; J. 
A. Wotton, Atlanta, Ga. 

699,333 Vessel for the reception of 
high-pressure gases ; A, Ludwig, Bern- 
burg, Germany. 

699 353 Apparatus for the manu- 
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INCANDESCENT LAMP 
REPLACER and CLEANER 


Direst Coupled 
HANDLES THEM AT ANY pry oho 
HEICHT OR ANGLE tion, 1900. 


(ncandescent Electric Light Manipulator Co 


116 Bedford St., Boston, Mass. 


renee Award 













facture of carburetted hydrogen Las ; 





E. Van Steenburg, New York, N. 
699.381 Outlet box for electric wires 
and conduits ; J. M. G. Pullman, Pitts- 
burg, Pa. 
699,388 Dynamo; 3. 
Manchester, England. 
699,412 Device for operating elec- 
tric lights in railway carriages from 


Ilutchines, 


THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Conn., U.8. A. 


Mast Arms, Pole and Swing: 
ing Hoods, House Brackets 
and other specialties for 
construction work 
Catalogue and Prices Furnished on Application 


MANUFACTURER OF 





the guard’s van; E. J. Preston, Beck- 





enham, England. 

699,413 Storage battery; J. Red- 
ding, Boston, Mass. 

699.415 Electrolytic apparatus; C. 
J. Reed, Philadelphia, Pa. 

699.455 Combined hose and electri¢ 
signaling device ; H. T. Cronk, New 
Vork, N.Y. 

699.458 Method of covering electric 
conductors ; Hl. W. Dover, Northamp- 





ELECTRIC CONDENSERS 


WM. MARSHALL, Manufacturer 


Standards a Specialty 


709 Lexington Ave., New York 


Gas and 


1 to 60 Horse-Pow 
Close Regulation. 





ton, England. 





(Continued on page 78.) 





REFUSE SUBSTITUTES 


AA 
TRADE Bassx 


LOOK FOR THIS LABEL ON ALL BOXES 


The best insulator for all insulating 
purposes 
The D. M. Steward Mfg. Co. 
Chattanooga, Tenn. 
New York Office, 107 Chambers Street 











LECTRIC HEATING 


APPARATUS 

OF EVERY DESCRIPTION. 
“Unit” Enamel Rheostats. 
The Simplex 


CAMBRIDCEPORT, 





| |CHEAP POWER 


Gold” Medal 


Pan-American 
Exposition 


. Buffalo, 1901 





The Mietz & Weiss 


Kerosene Engine 


Automatic, Simple = Reliable. 


For Electric Lighting, Charging 
Storage Batteries and all power 
purposes. Send for Catalogue. 


A. MIETZ, 


128-138 Mott St., New York 





Thorough [nspections 


AND 


Insurance against Loss or Dam- 
age to Property and Loss of 
Life and Injury to Persons 
caused by 


Steam Boiler Explosions 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary. 
L. B. BRAINERD, Treasurer. 

F. MIDDLEBROOEK, Asst. Sec. 














Electrical Co. 


MASS. 

















READY FOR PROMPT SHIPMENT 





IT PAYS TO GET THE BEST. 


$ 
EDWARD BONVILLE 3 


Manufacturer of All Kinds of Slate for Electrical Purposes 


BASES for KNIFE SWITCHES, DISTRIBUTING BOARDS and SWITCH- 
BOARDS in ALL SIZES. ALL KINDS of FINISHES in PLAIN and 
ENAMELED BLACK or MARBLEIZED. FINISHES in ALL FINE COLORS 


P. 0. LOCK BOX 24, 





FAIR HAVEN, VERMONT 











RAILWAY GENERATORS 
DIRECT-CONNECTED 


1—850-kw.. Type M. P.. { 
52x48 Cross Compound, Pennsylvania 
Works Co., Corliss. 


Auto Engine. 
BELTED 


1—500-kw. General Electrie, M. P. 
1-—3'0-kw. General Electric, M. P. 
3—225-kw. General Electric, M. P. 
2-200-kw. General Electric. M. P. 
2—150-kw. Westinghouse, M. P. 
1—120-kw. Westinghouse, M. P. 
4—100-kw. General Electric, M. P. 
2—100-h.-p. Westinghouse, M. P. 
3— 60-kw. Edison, Bipolar, M. P. 


ARC DYNAMOS 


—No. 9 Brush, 80 Light, 9.6 amp. 
4—No. 8 Brush. 65 Light. 96 amp. 
4—M. D. 2. T.-H., 50 Light, 9.6 amp. 
4-1. D. 12, T.-H., 50 Light, 6.6 amp. 
1—M. D. 12, T.-H., 75 Light, 6.6 amp. 


ARC LAMPS 


Lot of No. 31 Brush, T. H. M. 12, M. 2, K. 12, K. 
Lot of Manhattan and Jandus, Direct Current. 


2. 


12-850-80 R. P. M., and 28 and 


Tron 


1—200-kw. Siemens Halske, and 21x20 High Speed 


2—No. 12 Brush, 125 Light, 9.6 amp., multi-éircuit. 
4—No. rr Brush, 125 Light, 9.6 amp., multi-cireuit. 
—No. 9 Brush, 125 Light. 6 6 amp., ‘multi-circuit. 


ALTERNATORS—2 AND 3 PHASE 


2—150-kw. G. E., 3-phase, 2200 volts, 60-cycle. 

1—150-kw. G. E., 3-phase, 2200 volts. 120-cycle. 

1— 75-kw. Westinghouse, 2-phase, 2200 vults, 60-cycle. 

1— 75-kw. G. E., 2-phase. 2200 volts, 60-cycle. 

1— 75-kw. Stanley, 1100-2200 volts, 120-cycle. 

1— 60-kw. Stanley, 1100-2200 volts, 60-cycle. 

1— 50-kw. Stanley, 1100-2200 volts, 120-cycle. 

2—250-kw. G. E.. 3-phase, 60-cycle, 10,000 volts. Type 
A. T. B. 16-250-450. 

2—330-kw. Stanley, 2-phase. 60-cycle, 2500 volts, direct- 
connected to 18 and 30x24 Tandem Russell En- 
gine, 160 R. P. M 


ALTERNATORS—SINGLE PHASE 


1—300-kw. G. E., 1050 volts. 120-cycle. 

2—A120 G. E., 1050 volts, 120-cycle. 

1—A100 G. E., 1050 volts, 120-cycle. 
-A70 T.-H., 1050 volts, 120-cycle. 

4—A60 G. E., 1050 volts, 120-cycle. 

2—A35 T.-H.. 1050 volts, 120-cycle. 

1—250-kw. Westinghouse, 1100 volts, 120-cycle. 

1—120-kw. Westinghouse, 2200 volts, 120-cycle. 

2— 60-kw. Westinghouse, 1100 volts, 120-cye.e. 

1— 45-kw Westinghouse, 2200 volts, 120-cycle. 

1— 45-kw. Westinghouse, 1100 volts, 120-cycle. 

y. Westinghouse, 2200 volts, 60-cycle. 

cw. Ft. Wayne, 2000 volts, 120 cycle. 

yr. Ft. Wi ayne, 1100 volts, 120-cycle. 

375-kw. G. E., Class 80-375-90-2300 volts, 60-cycle, 
direct-connected to a 20 and 36x48 Cross Com: 
pound, E. P. Allis Tangye Frame Engine. 











110: VOLT—DYNAMOS 


2—100-kw. Edison. 

1—100-kw. M. P. Westinghouse. 
8 — 60-kw. Edison. 

1— 50-kw. Thomson-Houston. 
1— 50-kw. Siemens Halske, 

38— 45-kw. Edison, self-oiling. 
8- 30-kw. Edison, self-oiling. 
3— 25-kw. Edison, self-oiling. 
1— 15-kw. Edison: self-oiling. 


500-VOLT—MOTORS 


Have just received at factory a large lot of very 
fine motors, in sizes up to 25 h.-p. 


ENGINES 


1—18x42 Hamilton-Corliss. 

x 48 Geo. H. Corliss. 
1—18 x 48 Hamilton-Corliss. 
1—18x 48 Greene. 
1—11x30 Wheelock. 
1—15 x 23x17 Tandem McIntosh & Seymour. 
1—12 x 20x12 Comp. Westinghouse. 
1—18x 37x16 Comp. Westinghouse. 
1—1844 x 18 McIntosh & Seymour. 
4—1844x 18 Armington & Sims. 
1—1844 x 18 Ideal Auto. 
2—15144x 15 Armington & Sims Auto. 
1—14x 16 New York Safety Power. 
2-13 x14 Watertown Auto. 


2—18 x 12 Erie Ball. 
BOILERS 


1—72" x 17 return tubulars. 
1—Battery, 4.72" x 16’ return tubulars. 
2—175-h. -7 Sterling, water tube. 
1500-h.-p. B. & W., water tube, in various sizes. 





JERSEY. CITY, N. J. 


Mr, hn Mi, Mr, Mr MM, Mr Mtr Me, Ml, Mr, Md, Mr, i, Mn, Me, Mn, Mn, Mi, Min, Mr, Mn, A, Ml, Mr Mr, Mn, Mn, Mn, 


a 
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BRANCH OFFICES 
BOSTON-—ST. LOUIS 





ROSSITER, MacGOVERN & CO. 


MAIN OFFICE 


141 BROADWAY, N. Y. CITY 
WE DO ELECTRICAL REPAIR WORK 
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ALLIS-GHALMERS CO., 


CHICAGO, 
Reynolds 


PUMPING, BLOWING AND HOISTING 


GENERAL OFFICES HOME INS BLOG 


OTe a 
Wale llal-+-¥ 


=NGINES. 


RIEDLER PUMPS AND COMPRESSORS. 


SPECIAL ENGINES FOR STREET RAILWAYS AND ELECTRIC LIGHTING, 











for handling material In manufacturing establishments. Notrolley. No 


4 


ELECTRIC LOCOMOTIVES 


used with the 


HUNT INDUSTRIAL RAILWAY 


Electrolysis. Operated by Storage Battery. Safe, Simpleand Economical 


C.W.HUNT C 


Second Street, 
e West New Brighton, N.Y. 








ELECTRICAL REVIEW 


-3 
-3 








The Ball & Wood High-Speed Engine 


is noted for its smooth and silent running and its ex- 
tremely low cost of maintenance. It is recognized as 
the standard engine for electric light and railway plants. 
BALL & WOOD engines are made in all types for all 
services requiring the best economy and efficiency 


Tee BALL & WOOD Co. 


Works: ELIZABETHPORT. N. J. 
120 Liberty St... New York City 











AMERICAN-BALL DUPLEX COMPOUND ENGINE «> DIRECT-CONNECTED GENERATOR 


The most economical plant for 
generating electric currents, and 
the most compact plant that has 


yet been produced. #2 #2 #2 # 


AMERICAN ENGINE CO., 
48 Raritan Ave., Bound Brook, N. J. 


New York Office: 95 Liberty St. 








(‘SHELBY LAMPS itt” 


SHELBY, 
TI 











3 


A 


which is a solid paste, with from ten to twenty parts 
of HOT WATER and then feed this solution into the water 
through the suction pipe or pump, continuously throughout 
the day’s run. Your results will be perfect and your boilers 
will clean like magic. This constant feeding will do all the 
work with half the compound needed for irregular feeding. 


WAYS dissolve the DEARBORN COMPOUND, 


~ 


Write us on water Analyses, as each compound 
must be made to sult the water 


DEARBORN DRUG & CHEMICAL WORKS 


Wm. H. Edgar, Pres. Tel., Harrison 3930 & 3931 


27-34 Rialto Building, Chicago, Ill. 
Pittsburg, St.Louis 
St.Paul, Atlanta, Ga. 
Denver, San Francisco 
Honolulu, H. T. 


NEW YORK as 
120 Liberty Street 














CHARLES E. DUSTIN CO., If BROADWAY, N.Y. 


READY FOR IMMEDIATE DELIVERY AND FULLY CUARANTEED 





RAILWAY CENERATORS 


1—400 K. W., General Electric M. P., 500 volts 
1—270 K. W., < M. P., 4-500 volts 
2—175 K. W., Edison Bipolar, 500 volts 
2—110 K. W., Eddy M. P., 4-500 volts 
1—100 K. W., Walker, 500 volts 
1—100 K. W., General Electric M. P., 4-500 volts 
1—100 K. W., Edison B. P., 500 volts 
2—80 K. W., B. P. Detroit, 500 volts 
ExTRA ARMATURES FOR Most OF THE ABOVE MACHINES 


BOILERS AND PUMPS 


3—500 H. P. Heine, brand new 

3—72 in. X 16 ft. Horizontal Tubular, 120 lbs. pressure with stacks 
1—66 in. x 16 ft. Horizontal Boiler 

1—200 H. P. Babcock & Wilcox 

1—8 xX 12 X 7 X 10 Worthington Compound Duplex Pump 

2--12 X 7 X 12 Snow Compound Duplex Pumps 





| 





ALTERNATING CURRENT 


1—150 K. W., Stanley, 1,000/2,000 volts, 16,000 alternations, two-phase 
1—120 K. W., General Electric, 2,080 volts, 125 cycles 
1—120 K. W.., General Electric, 1,070 volts, single-phase 
1—100 K. W., General Electric, 1,070 volts, single-phase 
AND OTHERS 


ENCINES 
1—36 x 60 Hamilton-Corliss 
1—22 x 40 x 48 Harris-Corliss Tandem Compe 
1—26 x 48 Geo. H. Corliss 
1—22 x 48 Harris-Corliss with condenser 
1—18 x 42 Allis-Corliss 
1—16 x 42 Greene 
1—13 x 19 x 15 McIntosh & Seymour Tandem Compound 
1—151g x 15 Armington & Sims 
1—13 x 12 Armington & Sims 
1—18 x 12 Buffalo Forge, brand new 
i—81g x 10 Armington & Sims 
2—12 « 20 x 12 Westinghouse Compound 





WRITE 





FOR PRICES 








CHARLES E. DUSTIN CO. 


I! BROADWAY, 
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PATENTS. 
(Continued from page 76.) 

699,469 Electric coupling ; 
James, Manistee, Mich. 

699,483 Electrical apparatus ; 
Brady, New Britain, Ct. 

699 492 Process of forming storage 
battery plates; R. N. Chamberlain, 


2. GC, 
Se = 


SALESMAN WANTED 


In every section who personally visits the 
electrical supply trade, street railways, 
electric light and telephone companies, to 
sell, in addition to his present line, a well 
advertised electrical specialty. Address 


N.C. &., 
Care ELECTRICAL Review, 
2t Park Row, New York. 


FOR SALE 


One Iron Tripod Electric Tower, 125 
feet high ; first-class condition. 


CORSIGANA GAS & ELECTRIC CO. 


Corsicana, Texas 





Depew, N. Y. 





699, 493 Method of cleaning spongy 
lead plates in storage batteries; R. N. 
Chamberlain, Depew, N. Y. 

699,506 Electric controller; A. C. 
Eastwood, Cleveland, Ohio. 


699,511 Safety attachment for ele- 
a w. A. Forman, Brooklyn, 
N.Y. 


699,566 Automatic starter for elec- 
tric motors; J. E. Putnam, Rochester, 
N.Y. 

699,574 Telegraphic distribution ; 
H. H. Rowland, Baltimore, Md. 

699,575 Telegraphic page printer ; 
H. H. Rowland, Baltimore, Md. 

699,582 Signal apparatus; 8S. C. 
Shaffner, Mobile, Ala. 


699,590 <a railway; A. A. 
Stolle, New York, N. Y. 
699.611 Bag ate L. D. Ben- 


ner, Peoria, Ill. 
699,619 Combination drop and jack 
for telephone switchboards; H. M. 


Fisk, Wheaton, Ii]. 

699,630 Method of recording mes- 
sages, signals, etc ; P. O. Pederson, 
C openhage u, Denmark 


699,633 Electric cut-off switch ; L 


W. Richardson, Dustin, Il. 
REISSUE. 
11,988 Railway signaling and 


switching apparatus ; J. D. Taylor, 


WANTED 


ELECTRICAL ENGINEER for 
position as CHIEF ELECTRICIAN 
of direct-current motor and dynamo 


manufacturing company in the 
Middle West. None without ex- 


tensive and varied experience need 
apply. Technical college graduate 
preferred. Must be a designer and 
thoroughly competent to assume re- 
sponsibility of a line of superior 
machines. Must have had experi- 
ence justifying the electrical super- 
vision of small motors and dynamos 
down to one-quarter horse-power. 
Position is a very desirable one and 
can be permanent for a capable 
gentleman worthy of such respon- 
Sibility. Company is well known. 
Character and ability, having 
something tangible as proof, abso- 
lutely required. A!l correspondence 
strictly confidential. Address 
Western, Ete. 
Care ELECTRICAL REVIEW, 
21 Park Row, New York. 





Buffalo, N. Y. 








FOR SALE 


100 TONS 

SOFT SHEET STEEL 

FOR SMALL ARMATURES 
AT A BARGAIN 


WALSH’S SONS & CO. 
257 Washington St., Newark, N. J. 








FOR SALE 


WANTED 


By a large manufacturing electric com- 
pany, an expert in the design of alternating 
arc lamps. Only those need apply who 
have had an extended experience in this 
line of work and who can show successful 
examples in actual commercial operation- 
A full knowledge of the history and state 
of the art will be required of the success- 
ful applicant. To such, a position is open 
with high remuneration and with oppor- 
tunities for growth. 

Address 


“‘CONFIDENCE”’ 
Care ELECTRICAL REVIEW, New York 














TWO 250-kw., 10,000-volt, 
60-cycle, 3-phase, 

General Electric belted 
GENERATORS, revolving 
field type 


TWO PAIRS 24-inch 
register gate 
WATER-WHEELS 


TWO PAIRS 27-inch 
cylinder gate 
WATER-WHEELS 





WANTED 


3y a large electric manufacturing com- 
pany, an engineer of extended experience 
in the design of small direct-current dyn- 
amos and motors. Person selected wiil be 
entrusted with a design of complete line of 
such machines as well as of special ap- 
plications of the type named. Only those 
need apply who are prepared to show suc- 
cessful and satisfactory examples of their 
work and who have had long and intimate 
contact with the problems involved. A 
position is here offered having great pos- 
sibilities for the right person. Address 

““CONFIDENCE”’ 
Care ELECTRICAL REVIEW, New York 








Portland Lighting ana 
Power Company 
PORTLAND, MAINE 












THE SCHWERDTLE STAMP CO., 
ENCILS—BURNING BRANDS: 
TEEL STA : 


LA 
BRIDGEPC RT.CONN. 
















-_ — OPENING 
ELECTRICAL SUPPLY BUSINESS 


A wide-awake capable man, with good knowledge of the electrical supply business 
and a capital of $10,000.00, or more, can obtain an interest in an established business of 
nine years’ standing, which is now doing a good profitable business which needs increased 
capital to take care of additional business offered, which would increase percentage profits. 

For further particulars address: 


SUPPLY BUSINESS, care ELECTRICAL REVIEW, New York 











ELECTRICAL ENGINEERING 
TAUGHT BY MAIL 


Write for our free illustrated book 
“CAN | BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 

retinue 
. ic ways 

ete., q 
Soiiocen lay Gee a Edieon. a 
ELECTRICAL ENGINEER INSTITUTE 
Dept. M, 240-242 West 23d St., New York 











CAMPING IN COLORADO 


is one of the most delightful and inexpen- 
sive ways of spending a vacation. A book 
with the above title, containing ‘ull details 
of where to go, necessary camp equip- 
ment and its cost, with full and accurate 
information for the inexperienced, is being 
prepared by Jno. Sebastian, General Pas- 
senger Agent, Great Rock Island Route, 
Chicago, Ill., and will be sent free, with 
other Colorado literature, on application, 
You will be astonished to find how cheaply 
and pleasantly the outing can be made. 











W. R. OSTRANDER & CO. 


22 DEY STREET, NEW YORK. 
MANUFACTURERS OF 
Speaking Tubes, Whistics, 
Annunciators. 
Electric and Mechanical Bells, 
SW Factory: 
OcKace Ave. 
BROOKLYN. 
Send for 
Oh 
Catalogue. 











WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 











‘“Why and How” 


Do you wish to wanes & the principles, 


SCIENCE! 22 ! 


the eve = industrial, 
unteat = scientific 
We explain th 
things aoeee 








| processes and operations 
t you have seen and 


———— wondered et? 
AND |W 


ioe done, and 








one wants ° done, in 
ow. Ourar-! ways? 
ticles are both 


interesting and accu- s 
rate—a combination — 
notfoundinanyother | 
pular-science publication in . Se nd 

4 Cents In Stamps for a Three-Months’ 
Trelal Subscription. You PY en will tke us. 


SCIENCE AND “AND INDUSTRY, 
$1.00 PER YEAR. 
An Illustrated Monthly Magazin: ©. SCRANTON, PA. 














iss MODELS.” 
\ 5 
4 1900 & 1901 modes, best makes, $7 to git 
B50) ec 

iw all makes and models, 
Great Factory Clearing Sale. 


, IDER AGENTS 
& exhibit sample. Earna bicycle & make money distribu 
catalogs. Write at once for prices & special offer. 


MEAD CYGLE C 


rey io $15 


an 

il as arene 

WANTED + sito 
ibuting 


De) 
De cilicace, iv: 








M. J. BLAKE MICHAEL BLAKE 


M. J. & M. BLAKE 


IRON ano STEEL SCRAP 
79 TENTH AVENUE 


COR. 15TH STREET 
NEW YORK 








American Vitrified 
Conduit Company 


Vitrified Glazed Conduits . . . 
Underground Conduit Systems 
GENERAL OFFICE 
39-41 Cortlandt St., N. Y. 








“ELECTRICAL REVIEW 


REACHES ELECTRIC LIGHT STREET RAILWAY AND TELEPHONE 
OFFICIALS WHO HAVE THE AUTHORITY TO BUY 


EQUIPMENTS. 








STEEL OUTLET 4X0 JUNCTION BOXES 


Switchhoards, Panel Boards, Switches, Etc. 


-.-MADE BY.. 


THE BOSSERT ELECTRIC CONSTRUCTION GO. 


UTICA, N. Y. 














CONTINUOUS RAIL JOINT CO. of AMERICA. 


E General Offices: Century Building, 


Over 
Ten Thousand 
Miles in 
Use. 


_142 Market Street, Newark, N. J. 
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The Monarch Engine-Stop ss“ 





and Speed Limit System 


SAVES PROPERTY 





SAVES LOSS OF BUSINESS FROM BREAKDOWNS 








It is NOT ONLY triple insurance, butin addition, it ABSOLUTELY PREVENTS damages 
resulting from breakages in machinery and engines. 
The following is a partial list of Electric Lighting and Electric Railway Companies that 


have adopted the MONARCH SYSTEM. 


Kings County Electric Light & Power Co., 
Brooklyn, N. Y. 
Narragansett Electric Lighting Co,, 
Prov idence, BE 
North River Electric Light Co., 
New York, N. ¥. 
Connecticut Railway & Lighting Co., 
Waterbury, Conn. 
Terre Haute Street Railway Co., 
Terre Haute, Ind. 
Chippewa Valley Electric Railway Co., 
Chippewa Falls, Wis. 
Charleston Consolidated Railway Gas 
and Electric Co., Charleston, 8. C. 
Union Traction Co., Philadelphia, Pa. 
Edison Electric Illuminating Co., Pottsville, Pa. 
Dayton, Springfield & Urbana Street 
Railway Co., Medway, Ohio 
Providence & Danielson Street Railway Co., 
Providence, R. I. 
Pawtucket Electric Light Co., Pawtucket, R. I. 
Union Railway Co., New York, N. Y. 
Troy City Railway Co., Troy, Nok 
Albany Street Railway Co., Albany, N. Y. 





Albany Electric Dluminating Co., Albany, N. Y. 
Denver, Col. 


Denver Tramway Co., 
- West Jersey & Seashore Electric Railway Co., 


Atlantic City, N. J. 
Elizabeth, N. J. 
Newark, N. J. 


Suburban Electric Co., 
People’s Light & Power Co., 
_ North Hudson Heat, Light & Power Co., 


Hoboken, N. J. 
New Jersey Electric Light Co., Jersey City, N. J. 


| Houghton County Street Railway Co 


Hancock, Mich. 


| Templeton Street Railway Co., 


East Templeton, Mass. 
Revere, Mass. || 
|| Blue Hill Street Railway Co., 


| Suburban Gas & Electric Co.. 
| Springfield & Eastern Street Railway Co., 


Paimer, Mass. | 


| South Middlesex Street Railway Co , 


South Framingham, Mass. 
Pittstield, Mass. 
North Adams Gas Light Co., North Adams, Mass. 
, Mass. 
Massachusetts Electric Companies, Boston, Mass. 


Pittsfield Electric Co., 
Malden Electric Co., Malden 


| Lowell & Suburban Street Railway Co., 
Low ell, Mass 


| Norwich Gas & Electric Co., 


Write and ask them what they think of it. 


Lynn & Boston Street Railway Co., Lynn, Mass. 
| Lowell Electric Light Co. Lowell, Mass. 
Hull Electric Co., Nantasket, Mass. 
Haverhill Electric Light Co., Haverhill. Mass. 
Gardner Electric Co., Gardner, Mass. 
Fitchburg Gas & Electric Co., Fitchburg, Mass. 
Edison Electric INuminating Co., Brockton, Mass. 
Brockton Street Railway Co., Brockton, Quincy, 
Montello, Taunton, Mass. 
Brockton & Plymouth Street Railway Co., 


Plymouth, Mass. 


| Boston & Northern Street Railway Co., 


Lawrence, Mass. 
Boston, Mass. 
Canton, Ohio 

Stamford, Conn. 

Norwich, Conn. 


Boston Elevated Railway Co., 
Stamford Gas & Electric Co., 


New London Gas & Electric Co., 


New London, Conn. 
Hartford Electric Light Co., | Hartford, Conn. 
Derby Gas Co. Derby, Conn. 


Independent Electric Light & Power Co., 
San Francisco, Cal. 


Los Angeles Railway Co., Los Angeles, Cal. 


CONSOLIDATED ENGINE-STOP COMPANY, American Surety Building, NEW YORK 











! 








Over 
Water Purified Daily for 
Boiler Use Alone 


AGENTS—F.T. Day, N.Y. Life Building, Chicago. 


OVER 3,000 PLANTS 
IN OPERATION 


100,000,000 CGallons of 


Automatic Apparatus for Purifying, Softening and Filtering 
Hot or Cold Water before entering boilers. 
Positively Preventing Incrustation, Corroding and Foaming. 
Operated without Power, Steam or Mechanical Agitators. 
Simple and Durable in Its Construction. 
Cost Low and Very Economical in Maintenance. 
No Waste of Lime or Soda Reagents. 
No Renewal of Filtering Material Necessary. 
We guarantee our plants to do the work claimed. 
A FEW OF OUR PLANTS INSTALLED : 


Allgemeine Elektricitiit-Gesellschaft, Berlin. 

Union Elektricitiit-Gesellschaft, Berlin. 

Siemens & Halske, Berlin-Charlottenburg. 
Elektricitits-Atkien-Gesellschaft, Vorm, adeno & Co., Nurenberg. 
Gans & Co., Budapest, Ofen, etc. 


Send for Catalog 


Automatic Water Purifying Co. 


45 BROADWAY, NEW YORK 


Goff, Horner & Co., Pittsburg, Pa. 


Jewett Allin, Chattanooga, Tenn. 


Plant in use at Brown, Bovert & Co.—Plant for 300,000 gallons per day. 
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= THE WEINLAND TUBE CLEANER IF EFFECTIVE WORK, STRENGTH AND MINIMUM 3 
i Is the Machine for YOU! COST FOR OPERATING COUNT FOR ANYTHING 


SAVES TUBES, TIME, COAL, LABOR 
And increases your dividends-THAT’S THE POINT! 


BRS 








PEMD DEDEODEPEMEDEDE DEDEDE DEE DE DEDEDE SESEDE 





That Patent Coupling is worth your consideration—ONE GOES WITH EVERY CLEANER 
HOSE CAN’T PULL OUT SAVES LOTS OF TIME AND WORRY 


Write us about Boiler Cleaning, WE'RE EXPERTS THE LACONDA MFC Co 
IN THAT LINE. HAD 20 YEARS’ PRACTICAL 17 W. Washington Street 


EXPERIENCE AND “KNOW HOW” SPRINCFIELD, O. 


MITTITT STITT TTT TTO TTT T OTST STOTT OTE TOTTI TTT OST TT 


BARRA SSAA ARREARS SEERA RSE K ESSEC CERES 
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American-Batt Dupex Compounn ENGINE» Direct Connected GENERATOR 


(tH ENTRY saves P57 


A Simple Engine wastes 25°/. of your fuel. 
The DUPLEX COMPOUND requires no more 
room, no more attention and no greater cost 
of maintenance, and its small additional first 
cost is more than saved every year. 


You can’t afford to take a simple engine 
as a gift and pay the extra cost of fuel. 


AMERICAN ENGINE COMPANY 
a N° 48 RARITAN AVE.,BOUND BROOK,N.J. 


TRADE PAPER ADV. AGENCY, N.Y. 








HERR INNE 
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GREEN’S ECONOMIZER IN COURSE OF ERECTION 





formation. 


Matteawan, W. 1. 





be greatest economy can only be obtained in 
Electrical Power Plants by running your 
auriliary pumps condensing, direct=driven, or by a 
motor, and utilizing the waste beat now escaping 
to beat your feedewater to the evaporative point 
in a Green’s Economizer. Write for fuller in- 


The Green Fuel Economizer Co. 














GREEN’S ECONOMIZER IN COURSE OF ERECTION © 
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SECOND EDITION, REVISED—NEARLY READY 
Electrical Engineer’s Pocket-Book 


A Handbook of Useful Data for Electricians and Electrical Engineers 


By HORATIO A. FOSTER 


Mem. A.1.E.E.; Mem. A. S. M. E.; Consulting Engineer 

WITH THE COLLABORATION OF EMINENT SPECIALISTS 
SOME OF THE SUBJECTS TREATED 
Electric Railways Telegraph 


Storage Battery Telephone 
Electric Heating and Welding Electro-Metaliurgy 


Pocket Size, 1,000 Pages, $5.00 





Transformers 
Lightning Arresters 
Switchboards 


Transmission of Power 
Testing Oynamos and Motors 
Cable Testing 





JUST PUBLISHED 





Svo. Cloth. Illust: ated. Net 2.50 


ALTERNATING CURRENT MACHINES; 


THEIR DES'GN, CONSTRUCTION, AND OPERATION 


Being Volume II of the Author’s ‘Dynamo Electric Machinery” 
By SAMUEL SHELDON, Ph.D. 


Brooklyn Polytechnic Institute 
and HOBART MaSON, E. E. 
CONTENTS 
CuaPTeR I.—Properties of Alternating Currents. 11.—Self-Induction. 
1II.—Capacity. LV.—Problems Concerning Alternating-Current 
Circuits. V.—Alternators. Vi.—Transformers. V1I.—Induction 
Motors, Synchronous Motors, and Frequency Changers. VIII — 
Converters. IX.—Power Transmission. X.—Tests. 


250 Pages 


THIRD EDITION, REVISED 
Cloth. Illustrated. 290 Pages. $3.00 


STANDARD POLIPHASE APPARATUS AND SYSTEMS 


By MAURICE A. OUDIN 


CONTENTS 
CuapTerR I.—Definitions of Alternating-Current Terms. 
Converters. IV.—Induction Motors, 
VI.—Rotary Converters. 


MW-H1.— 
V.—Synchronous Motors. 
VII.—Static Transformers. VIII.— 
Station Equipment and General Apparatus. IX.—Two-Phase 
System. X.—Three-Phase System. XI.—Monocyclic System. 
XII.—Choice of Frequency. XIII.—Relative Weights of Copper 
for Various Systems. XIV.—Calculation of Transmission Lines. 
APPENDIXx.—The Standardization of Generators, Motors and 
Transformers. 





Quarto. Cloth. Illustrated. 113 Pages. $1.50 


A New Work on Electrochemistry Entitled 


OUTLINES OF ELECTROCHEMISTRY 


By PROF. HARRY C. JONES 
Associate Professor of Physical’ Chemistry in the Johns-Hopkins University 


Electrochemistry is the new direction of advance in Electrical Engineering, and 
Prof. Jones has produced in this small volume a work of high value. This branch has 
grown so rapidly that many engineers familiar with the dynamical applications of elec- 
tricity have not found opportunity to familiarize themselves with the newer development : 
hence the increasing interest has created a demand for a clear, practical work on the 


subject. 
CONTENTS 
INTRODUCTIiON.—The Meaning of the Term Electrochemistry. The 
Development of Electrochemistry. The New Electrochemistry. 

Cuap.  I.—Osmotic Pressure. 

fs 11.—Theory of Electrolytic Dissociation. 

III.—Some Applications of the Theory of Electrolytic Dis- 

sociation. 

I1V.—Electrolysis and Theories of Electrolysis. 

V.—Velocity of lons. 

VI.—Conductivity of Solutions. 
VII.—Calculation of the Electromotive Force of Elements. 





Svo. Tilustrated. $1.50 


Electrical and Magnetic Calculations 


For the use of Electrical Engineers and Artisans, Teachers, Students, and 
all others interested in the Theory and Application of 
Electricity and Magnetism 


By A. A. ATKINSON, M.S. 


Professor of Physics and Electricity in Ohio University, Athens, Ohio 


CONTENTS 
I.—Explanation of Units. 
II.—Relation of Quantities. 
III.—General Laws of Resistance. 
IV.—Electrical Energy. 
V.—Alternating Currents. 
VI.—Wiring for Light and Power. 
VII.—Batteries. 
VIII.—Magnetism. 
IX.—Relation of Magnetic Quantities. 
X.—The E. M. F. of Dynamos and Motors. 
— Calculation of Fields. 
XII.—Elements of Dynamo Design. 
Index. 


310 Pages. 





8vo., Cloth. 385 Illustrations. 462 Pages. Price, $2.00 Net ~ 


Lessons in Practical Electricity 


Prinocipies, Experiments and Arithmetice!1 Problems 


AN ELEMENTARY TEXT BOOK 


With Numerous Tables, Formulz, and Two Large Instruction Plates 


By CC. WAL/TFON SWOOPE 


Associate Member American Institute of Electrical Engineers, Instructor of Applied Electricity at the Spring Carden Institute, Philadelphia 





D. VAN NOSTRAND COMPANY 


Publishers and Booksellers . ” 


COPIES SENT ON RECEIPT OF PRICE 


23 Murray and 27 Warren Sts.,, NEW YORK 
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GENERATORS AND MOTORS 


ALL TYPES, ALL SIZES, ALL VOLTACES, ALL APPLICATIONS 


DIRECT CONNECTED AND BELTED 




















SEND FOR HIGHEST GRADE 
“ep AND 
BULLETIN‘ER EFFICIENCY 
& 
wt 
MECHANICALLY 
ASK FOR AND 
ELECTRICALLY 
CATALOGUE PERFECT 
ENGINE TYPE DIRECT CONNECTED 
GENERATORS MOTORS 


{ TO 500 KW. 1! TO 500 H.-P. 


TRIUMPH ELECTRIC CO. 


Main Office and Works 


NEW YORK OFFICE CINCINNATI, O. 


39 CORTLANDT STREET Branch Offices all Large Cities 











WARREN 
Alternator 


of the past has possessed an inherent 
regulation far surpassing any other alter- 
nator known. By inherent regulation is 
meant the quality of maintaining a given 
voltage without the use of any extraneous 
device, such as compounding coils, which 
in all cases require compensating commu- 
tators with brushes, collector rings, etc. 
Remove these devices from any known 
alternator and the generator would be 
practically useless. 

A recent discovery as to the actual 
relation of copper to iron as applied in an 
Inductor Alternator has led to a still 
further improvement, to the extent of 
securing an actual working regulation 
close to perfection, and this still without 
the necessity of compounding or other 
external devices. . 


ALL. WARREN ALTERNATORS 


of the future will embody this improvement 


REGULATION Witt HENCEFORTH BE OUR CHALLENGE 














250 K.-W. WARREN ALTERNATOR. 


4 Rumsey Electrical M’f’r’s’ Co., a. B. Oohe, ©. A. Cotton, Thes. Muir & Son, 
. 1211 Filbert 8t., Philadelphia, Pa. 149 Broadway, New York. 394 Atlantic Ave., Boston, Mass. Detrott, Mich 
e ) Western Electrical bupply Ce., St. Louis, Mo. Electrical Equipment Co., 939 Monadnock Block, Chicago, Ii. 


©. W. Hebson, Kilbourne & Olark Co., Flerida Eleetrie Co., 
SANDUSKY, OHIO, waa Waco, Texas. _— S1BS1T Second Ave., Seattle, Wash., Pacific Coast Agta. Jacksonville, Fla. 
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FORT WAYNE ELECTRIC WORKS 


(INCORPORATED) 


TYPE LB 





GENERATORS 


RATING 


20 to 100 Kw. 


VOLTAGE 


125, 250, 550 


SPEED 
375 to 1000 
R. P.M. 








Type LB signifies laminated poles, belt driven. 
It also means high efficiency and reliable operation. 


Fort Wayne, Indiana 


Main Office and Factory: 


Electric Soldering Irons. 
American Electrical Heater Co. 
Electrical Supplies. 
Bunnell Telegraphic & Electric Co. 
Central Electric Co. 
Corey, R. B. 
Cornwell Co., The R. M. 
Electric Appliance Co, 
Neeley Electric Co. 
Novelty Electric Co. 
Ohio Electric Works. 


Roberts Electrical Supply Co., H. C. 


Roessler & Hasslacher Chem. Co. 
Schlesinger & Mears. 

Stanley & Patterson. 

St. Louis Electrical Supply Co. 
Western Electric Co. 

Engines (Steam). 

Allis-Chalmers Co. 

American Engine Co. 

Ball & Wood Co. 

Dustin, Chas. E. 
Engines (Gas). 

Meitz, A. 

Engineers and Contractors. 
Arnold Electric Power Station Co. 
Badt & Co., F. B. 

Barstow, W. 8S. 
Kutsch, L. W. 
Lydon, Lamar. 
McTighe, T. J. 
New England Engineering Co. 
Rae, Frank B. 
Railways & Light Co. of America 
Reuterdahl, Arvid. 
Sheaff & Jaastad. 
Vail, J. H. 
Western Electric Co. 
White & Co., J. G. 
Wilmerding, C. H. 
Fans and Fan Motors. 
Bates Bros., D. L. 
Bunnell Telegraphic & Electric Co. 
Central Electric Co. 
Colonial Electric Co 
Diehl Mfg. Co. 
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RATING 


VOLTAGE 


SPEED 


MOTORS 
25 to 105 H. P. 
115, 230, 500 


350 to 925 
R. P. M. 





= 











CLASSIFIED INDEX 


(Continued from page 46.) 


Fans and Fan Motors. 
General Electric Co. 
Gen’] Incandescent Are Light Co. 
Holtzer-Cabot Electric Co. 
Hunter Fan & Motor Co. 
Ohio Electric Works. 
Robbins & Myers Co. 


Shedd Electric & Manufacturing Co. 


Sprague Electric Co. 

Warren Electric & Specialty Co. 

Western Electric Co. 
Fan Specialties. 

Scott & Williams 
Feed Water Heaters. 

Stilwell-Bierce & Smith-Vaile Co. 
Fire Brick. 

McLeod & Henry Co, 
Fire Extinguisher. 

Monarch Fire Appliance Co. 
Fuse Wire and Links. 

General Electric Co. 

Mclutire Co., The C. 
Fuel Economizers. 

Green Fuel Economizer Co. 
Gaskets, 

U. 8S. Mineral Wool Co. 
Globes, Shades, Ete. 

Frink, I. P. 

Phenix Glass Co. 

Wheeler Reflector Co. 
Graphite. 

Dixon Crucible Co., Jos, 
House Goods. 

Boston Electric Co. 

Bunnell Co., J. H. 

Central Electric Co. 

Ostrander & Co , W. R. 
Hoisting Machinery. 

Brown Hoisting Machinery Co. 
Injectors. 

Lunkenheimer Co., The 
Instruments. 

Biddle, Jas, G. 

Bristol Co. 

Bullock Electric Mfg Co. 

Gen’l Incandescent Arc Light Co. 


Instruments. 
Jewell Electrical Instrument Co. 
Keystone Electrical InstrumentCo. 
Knott Apparatus Co., L. E 
Machado & Roller. 
Ohio Electric Works. 
Pignolet, Louis M. 
Sage & Bros., F. B. 
Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Whitney Electrical Instrument Co. 


Insulatorsand Insulating Material. 


American Mica Co. 
Bunnell Telegraphic & Electric Co. 
Carolina Locust Pin & Mica Co. 
Case Brothers. 
Central Electric Co. 
Massachusetts Chemical Co. 
Mica Insulator Co. 
Standard Paint Co. 
Standard Underground Cable Co. 
Sterling Varnish Co. 
Steward Mfg. Co., D. M. 
Thomas & Sons'Co., R. 
Junction Boxes. 
Bossert Electric Construction Co. 
Gen’! Incandescent Arc Light Co. 
Ohio Electric Works. 
Lamps, Are. 
Adams-Bagnall Electric Co. 
Central Electric Co. 
General Electric Co. 
Gen’l Incandescent Are Light Co 
Jandus Electric Co. 
Lea Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Llectric & Mfg. Co. 
Lamps, Decorative. 
Central Electric Co. 


Edison Decorative & Miniature 


Lamp Department. 
Gen’l Incandescent Arc Light Co. 
Ohio Electric Works. 
Lamps, Incandescent. 
Buckeye Electric Co 
Colorado Lamp Co. 


(Continued om page 92.) 


Lamps, Incandescent. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
New York & Ohio Co. 
Ohio Electric Works. 
Phelps Co. 
Sawyer-Man Electric Co. 
Schlesinger & Mears. 
Shelby Electric Co. 
Sterling Electrical Mfg. Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Launches. 
Electric Launch Co. 
— Plants. 
ullock Electric Mfg. Co. 
Crocker- Wheeler Co. 
Reuterdahl Electric Co. 
Lightning Arresters. 
Garton-Daniels Co. 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 
Lubricators. 
Dearborn Drug & Chemical Co. 
Lunkenheimer Co., The 
Siegrist Lubricator Co. 
Mast Arms. 
T. H. Brady. 
Meters. 
Fort Wayne Electric Works. 
Mica. 
Mica Insulator Co. 
Munsell, Eugene. 
Model Makers. 
Franklin Model Shop. 
Parsell & Weed. 
Name-Plates. 
The Schwerdtle Stamp Co. 
Nippers and Pliers. 
mith & Hemenway Co. 
Utica Drop Forge & Tool Co. 


Paint. 
Standard Paint Co. 
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BULLOCK. 


REVOLVING FIELD 
ALTERNATING-cuRRENT GENERATORS any size DesirepD 


The Mark The Mark 


of Distinction Z a of Distinction 


1000 K.W. Three-Phase Bullock Alternating Current Generator, Installed at Shiek’s Island, Canada, for M. P. Davis. 


Our product has stood the test of time and is to-day conceded by engineers of standing and ability to be superior from both 
electrical and mechanical standpoints. BE SURE TO VISIT OUR WORKS WHILE IN CINCINNATI. 
We are confident we have matters that will interest you. 


,->ULLOCK ELECTRIC MFC. CO., Cincinnati, Ohio, U. S. A. 














The Grocker-Wheeler 


Special excursions, June and A M fa oe re E, ay . J a 


August, on The California 
Limited, best train for best 


and San Francisco. : : : Raia ‘ A 
Round-trip, $50 from Chicago, Light Convention, Cincinnati, to their 


$47.50 from St. Louis, $45 from 
Kansas City. Corresponding Lee ee , . . 
rates from East generally; con- — set 4 Teme L hi 

sult home agent. “t ee ig ing 


Summer in California is a de- 











On mountain tops. 
Pleasant summer. journey via the 


Santa Fe across high plateaus of qe | aoe 

New Mexico and Arizona. Harvey , jE al 
meals all the way. En route see ah “ 

Grand Canyon of Arizona and 


/ " y 
Yosemite. : 
to Agents, The Atchison, Topeka & Santa Fe Railway 3 “, 
descriptive buuks—" Summer Quungs in Caltfornie.” : ~) 
t “A Climatic Miracle,” and “Grund 5 
Canyon ot Arizona”; ‘ 
EW YORK: 37 Bro : 




















their applications. 











Manufacturers and Elec- 
Company trical Engineers 


travelers, Chicago to Los Angeles invites the attention of the delegates at the National Electric 


aig nA eave | Generators 


Our branch office salesmen in any of the principal cities will 
take pleasure in showing you the merits of our machines and 
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Thresher | 
Enclosed — 
Motors 


Affording 


. - Unequaled 
Entire / 


in 
Efficiency 
Durability 
and 


Regulation 


30-H.-P. Enclosed Type Suspended from Ceiling and Coupled Direct to Line Shafting 


The Thresher Electric C0, 


MAIN OFFICE AND WORKS NEW YORK OFFICE 
Dayton, Ohio, U. S. A. 120 Liberty Street 
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S.K.C. TYPE A. 0. OIL) TRANSFORMERS 


An examination of the cuts will give some idea of the 
thought given to details and care exercised in the production 
of the A. O. transformer. Economy everywhere is manifest. 
When the transformer reaches its final destination, economy in 
the labor of installation will be appreciable. The head of a 
vreat construction company recently told of the consumption 
of three days of three men’s time to set four 40 K. W. trans- 
formers of a certain make. He further said he knew the job 
could have been accomplished in one day had the transformers 
been S. K. C. transformers. In the A. O. type the core and 

; coils are held securely in their place in the case. Regardless 
of the position the transformer assumes in transit or at any 
time they are relatively stationary thereto. This not only 
prevents injury to coils and leads but facilitates installation. 

The hanger irons are not screwed on to the case, but by 
means of bolts, which slide into the lugs on the back of the 
case, are drawn tight after the transformer is in position, 
holding it securely in place. These lugs, utilized as hooks, 
facilitate raising the transformer to the cross arm or other 
support. It will also be noted that the transformer sets very 
nicely on a floor or other plane support. 





ACING 


In 1896 a patent was granted to our Mr. John F. Kelly and subsequently assigned to the Stanley Electric 
Manufacturing Company for a magnetic iron core having in its composition an alloy preventing the growth of 
hysteresis. The importance of the elimination of this detrimental feature of transformer operation can not be 
overestimated. It should also be borne in mind that we were not only the first to understand the difficulties to 


be overcome, but only by our patented formula can iron be produced 
which while .preventing the aging does not sacrifice any of the 


other requisites. 
RECULATION 


Many Central Stations are adopting the operation in multiple of transformers on 
secondary mains. It is of great importance that the proper engineering conditions 
are fulfilled in an installation of this kind and that transformers so operated, even 
though of widely varying capacity, should have like regulation, for the ones of close 
regulation, other things being equal, will take an excessively unproportional share 
of the load. A. O. Transformers approximate the ideal in this respect considerably 
nearer than any other transformer extant. Their use permits the use of lamps of 
high efficiency, giving uniform light with minimized renewals. In accomplishing the 
above we have been very careful to sacrifice no other requirements. 


THREE-WIRE DISTRIBUTION 


All A. O. Transformers can be connected for three-wire distribution, without any 
modification. Being of the core type and arranged with superimposed primary and 
secondary windings, no complicated internal connections of the secondary coils are 
required to insure good regulation with unbalanced loads. 

With full load on one side of the neutral and no load on the other side, the dif- 
ference in E. M. F. between the two sides will not be greater than the regulation ot 
the transformer from no load to full load. 


SEE US AT THE CONVENTION 





Stanley LHectric Mfg. Company 


PITTSFIELD, MASS. 
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GENERAL ELECTRIC COMPANY'S | 


LIGHTING AND POWER PLANTS 








3500-Kilowatt Three-Phase Generator Installed for the New York Edison Illuminating Company. 


Principal Office, Schenectady, N. Y. 


New York Office, 44 Broad Street Sales Offices in All Large Cities 
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THE TROLLEY SYSTEM SOLVED 


IN THE PURVIS CLOSED CONDUIT ELECTRIC RAILWAY. A PERFECT SYSTEM FOR CAR PROPULSION 
NO POLES NO OPEN CONDUIT NO DANGER NO LIVE THIRD RAIL NO OVERHEAD WIRES 


, ; 
: ; 
' : 
: ; 
: : 
. . 
‘ 4 
, 
7 
4 
: Can be applied to any existing road, either steam or electric. NOT AN EXPERIMENT, BUT A DEMONSTRATED { 
> SUCCESS. ‘Ten per cent cheaper to build and fifty per cent cheaper to maintain than the overhead trolley. Can be 4 
> operated at a saving of at least fifteen per cent of electricity less than by other systems. Can be operated in many places { 
> where the overhead trolley is impracticable, such as depots, wharves, large stores, mines, etc. 4 
; THE UNION ELECTRIC CONSTRUCTION CO., controlling this perfect system, invites a thorough investigation } 
> of its claims, and is prepared to offer liberal inducements to both existing and projected roads to adopt its construction. b 
, 
’ 4 
‘ , 
a 4 
a q 
> q 
P , 


THE UNION ELECTRIC CONSTRUCTION CO. 


Suite 655, Bourse PHILADELPHIA, PA. 
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“BROWNHOIST” 


ELECTRIC and HAND 
TRAVELING CRANES 


For Machine Shops 
and Power Stations 








We are prepared to submit estimates on 


CRANES OF EVERY TYPE and ANY CAPACITY 


A few of the various types of Cranes we have built to meet special requirements of 
service are shown throughout the 240 pages of our “‘ Brownhoist”’ Crane Catalog. 


THE BROWN 
HOISTING MACHINERY 
COMPANY 


Works, CLEVELAND, OHIO 





NEW YORK, 26 Cortlandt St. 
PITTSBURG, Frick Building 
LONDON, 39 Victoria St., S. W. 
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No Matter... 


What the system of distri- 
bution may be 

THE TYPE AC 
Induction Motor is the ; 
simplest to install and the | 
simplest to operate. | 


Wagner Electric 
Manufacturing 
Company 

ST. LOUIS 
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Motors and Generators 


ARE STRICTLY HIGH CLASS, 


Give the best commercial value and 
embody the most successful features 
known to the art plus some highly 
cesirable ones of ourown. « « « @# @ 


MODERATE, MEDIUM and SLOW SPEED. 
Protected, Semi-Enclosed and Enclosed 
TYPES 1/32 to 5 H-P. 


BULLETINS ON REQUEST. 


ECK DYNAMO & MOTOR WORKS, eam, 





DY NAMOS For 
LIGHTING 
PLATING 
POWER 


MOTORS rer 
AUTOMOBILES 
ELEVATORS 
CRANES 
POWER 


HIGHEST EFFICIENCY SEND FOR CATALOGUE AND PRICES 


LINCOLN ELECTRIC CO. 


73 ONTARIO ST., CLEVELAND, OHIO 














Voltmeters, Ammeters, 
and Volt-Ammeters ... 





POCKET SIZE 

’ Por G 1M ‘ 
VARIOUS RANGES, t= —_" 
ACCURATE, Primary Batteries, 
RELIABLE. Circuits, Etc. 











L. M. PICNOLET, 


Manufacturer ot ELEOTRIO eee aten and ELEO- 
TROTHERAPEUTIO APPARATO 














78 Cortlandt Street, New York. 











They have been fully tested Joseph Dixon 


(iraphite 





and proved superior to any Crucible Co. 
in the market. We shall be Sersey ity 
Brushes. pleased to send sample. . . 7 A 














IDEAL FIRE PROTECTION 
[ve For At ELECTRICAL APPARATUS 


HIGHEST AWARD, PAN- AMERICAN EXPOSITION 


MONARCH FIRE APPLIANCE COMPANY 
27 William Street, NEW YORK CIl¥ 














The ELECTRICAL REVIEW 


is quoted by the press of the country from eight 
to ten times more than any other electrical 
weekly published in America. 
it is alive. 


This means that 














Ses 


it SOLICI> ‘cr CHLORIDE OF ZINC. 


you? IN UiRig, FUSED AND GRANULAR, # 


Ree The Roessler & Hasslacher.Chemical Company, 









TRADE A i 
* 100 WLU SS _ NEWYORK. 








ROYAL ELECTRIC CoO., Peoria, Ill. 


MANUFACTURERS OF 


Alternatine-Gurrent Generators and Transformers 


INDUCTOR ALTERNATORS, SINCLE OR TWO-PHASE, FOR LICHT, 
POWER AND ELECTROLYTIC PURPOSES 


Transformers in all sizes for any voltage and frequency. 


Write for Bulletins. 
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SOCKET... 


THREE LIGHTS IN ONE 
rN 





|| TRI-LIGHT "a3" 











first Turn, 2c. p. 
Second Turn,8 c. p. 
Third Turn, 16 c. p. 


An Incandescent 
Lamp that can : 
be turned down 


é 


AJ | Je 


Saves Current 
at 
Every Turn 


The most f 4 
practical device l o 
on the market | 








The Tri-Light 
Socket 


Resembles in appearance the 
ordinary incandescent lamp 
socket, and is operated by 
turning the switch key in 
the usual manner. At each 
turn of the socket-key a dif- 
ferent degree of light is ob- 
tained. This is accomplished 


through the ingenious con- | RI _ { IG H j 

i 7 eee 
struction on oe oom Tri-Light Regulating Socket and 
tacts by which the connec- Attachment Plug. Made with 
tions of the lamp filaments } C RI # CO. Edison, Thomson-Houston 


are varied. or Westinghouse Base. 
BIRMINGHAM, ALA. 


CHAS. I. HILLS, SALES AGENT 
26 Cortlandt Street | New York 


FOR SALE BY ALL ELECTRICAL SUPPLY DEALERS 


Tri-Light Regulating Key, Socket and Lamp, Complete 
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CLASSIFIED INDEX 





‘Tad 1 
STANDARD 
SWITCHES 


Indicating 
if desired, at 
the same 
price 


LOOK! 


A Detach 
Ui 


EASY TO TAKE OFF 
EASY TQ PUT ON 


BASE SCREWS CAN BE 
PUT IN STRAIGHT 


No Breaking of the Base 
No Breaking of the Dial 
Easy to Wire 


All “Diamond H” Standard Switches 
are Sheet Mica Insulated 


MANUFACTURED BY 


THE HART Merb. Ub. 


302 Asylum Street 
Hartford, Conn. 




















ooo 





Volk. 40—No. 20 


(Ooneluded from page 84) 


Patent Solicitors. 
Benjamin, Geo. H. 
Duvall, Edw. 8. 
Siggers, E. G. 

ak Covering. 

. 8. Mineral Wool Co. 

Platinum. 

Baker & Co. 


Poles, Brackets, Pins, Ties, Cross- 


Arms, Climbers, Etc. 
Carolina Locust Pin & Mica Co. 
Central Electric Co. 

Central Mfg. Co. 

Klein & Sons, Mathias. 

Lindsley Brothers Co. 

Phelan, D. W. 

Standard Pole & Tie Co. 
Pumps (Electric Driven). 

Stilwell-Bierce & Smith-Vaile Co. 
Rail-Bonds. 

Morris Electric Co. 

Roebling Sons Co., John A. 
Railway Car-Lighting. 


Consoiidated Railway, Electric 


Lighting & Equipment Co. 
Railway Specialties (Electric). 
Central Electric Co. 


Continuous Rail Joint Co.of America. 


Electric Appliance Co, 

General Electric Co. 

Novelty Electric Co. 

Ohio Brass Co. 

Sterling Meaker Co. 

Stuart-Howland Co. 

Union Electric Construction Co. 

Westinghouse Electric & Mfg. Co. 
Reflectors. 

Frink, I. P. 


Kemmerer Electric Light Shifter Co. 


McCreary, A. A. 

Wheeler Reflector Co. 
Repairs. 

Chicago Edison Co. 
Replacers Incandescent Lamp. 


Incandescent Electric Light Manip- 


ulator Co. 
Rheostats. 
Badt & Co., F. B. 
Cutler-Hammer Mfg. Cc. 


Cutter Electrical & Mfg. Co. 
Gen’l Incandescent Arc Light Co. 
Schools. 


Electrical Engineer Institute of Cor- 


respondence Instruction, 
Seals. 
The Schwerdtle Stamp Co. 


ate. 

Bonville, Edward. 
Soldering Sticks and Paste. 

Allen & Co., L. B. ~ 

Burnley Battery & Mfg. Co. 
Specialties. 

Barron & Co., Jas. 8. 

Bonville, Edward. 

Boston Electric Co. 

Gen’! Incandescent Arc Light Co. 


Incandescent Electric Light Manip- 


ulator Co. 

Ohio Electrical Works. 

Phelps Co. 

Signaloid Chemical Co. 
Steam Specialties. 

American Water Purifying Co. 

Consolidated Engine Stop Co, 

Lunkenheimer Co., The. 

McLeod & Henry Co. 

U. S. Mineral Wool Co. 
Steel Spring Wire. 

Barnes Co., The Wallace. 

Cary Spring Works. 


“Steel Stamps. 


The Schwerdtle Stamp Co. 
Stencils. 

The Schwerdtle Stamp Co. 
Storage Batteries. 

American Battery Co. 

Electric Storage Battery Co. 

Gould Storage Battery Co. 

Ohio Electric Works. 

Reuterdahl Electric Co. 
Switchboards. 

Bossert Electric Construction Co, 
_ Bullock Electric Mfg. Co. 

Central Electric Co. 

General Electric Co. 

Gen’l Incandescent Arc Light Co. 

Kutsch, L. W. 

Ohio Electrie Works. 

Wagner Electric Mfg. Co. 


Switches, Ete. 


Central Electric Co. 

Cutter Electrical & Mfg. Co, 
General Electric Co. 

Gen’l Incandescent Arc Light Co 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 

Hill Electric Co., W. S. 

Ohio Electric Works. 

Western Electric Co. 


Telegraph Supplies. 


Bunnell Telegraphic & Electric (o. : 
Stuart-Howland Co. 


Telephones. 


American Bell Telephone Co. 

American Electric Telephone Co, 

American Toll Telephone Co. 

Central Electric Co. 

Central Telephone & Electric Co, 

Ericsson Telephone Co. 

Eureka Electric Co. 

Farr & Farr. 

Haines & Noyes Co. 

Kellogg Switchboard & Supply Co, 

New York Telephone Co. 

North Electric Co. 

Ohio Electric Works. 

Stanley & Patterson. 

Stromberg - Carlson 
Mfg. Co. 

Viaduct Mfg. Co. 

Vought-Berger Co. 

Western Electric Co. 

Western Telephone Con. Co. 

Williams Electric Co. 


Telephone 


Ties, Cross-Arms, Brackets, Pins, 


Climbers, Ete. 
Central Electric Co. 
Central Mfg. Co. 

Klein & Son, Mathias. 
Lindsley Brothers Co. 
Standard Pole & Tie Co. 


Tools. 


Smith & Hemenway Co. 
Utica Drop Forge & Tool Co. 


Transformers. 


Fort Wayne Electric Works, 
New York & Ohio Co. 

Stanley Electric Mfg. Co. 

Wagner Electric Mfg. Co. 

Warren Electric & Specialty Co. 
Western Electrical Supply Co 
Westinghouse Electric & Mfg. Co. 


Transportation of Material. 


United Telpherage Co. 


Turbine Governors. 


Lombard Water-Wheel Gov. Co. 
Lunkenheimer Co., The 


Valves. 


Lunkenheimer Co., The. 


Water- Wheels. 


Leffel & Co., Jas. 
Stilwell-Bierce & Smith-Vaile Co. 


Water- Wheel Governors. 


Lombard Water-Wheel Gov. Co 


Whistles, 


Lunkenheimer Co., The. 


Wires and Cables. 


American Electrical Works. 

American Insulated Wire & Cable Co. 

Bridgeport Brass Co. 

Bunnell & Co., J. H. 

Central Electric Co. 

Chicago Insulated Wire Co. 

Collyer Insulated Wire Co. 

=— Insulated Wire and Cable 

0. : 

Driver-Harris Wire Co, 

Eastern Electric Cable Co. 

Electric Appliance Co. 

General Electric Co. 

India Rubber and Gutta Percha 
Insulating Co. 

Montauk Fire-Detecting Wire Co. 

National Conduit & Cable Co. 

National India Rubber Co. 

New York Insulated Wire Co. 

Novelty Electric Co. 

Ohio Electric Works. 

Okonite Co., The. 

Phillips Insulated Wire Co. 

Roebling’s Sons Co., John A. 

Safety Insulated Wire & Cable Co. 

St. Louis Electrical Supply Co. 

Simplex Electrical Co. 

Standard Underground Cable Co, 

Western Electric Co. 
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‘Northall Multiple Arc Lamps 


Both Standard and Miniature, with Swinging Covers 








The Greatest 
Convenience 
Is One of the 
Advantages 
Offered by 
Our Lamps 
AS 
Tools 
Unnecessary 





LAMP CLOSED 


Durable 








“MINIATURE” 














Alternating-Current Lamps 60 or 120 Cycles 





Mechanism 
Most Simple 
Complete 
and 


El 


Economical 
in Operation 








LAMP OPEN 








We Guarantee our Lamps will burn 50 to 100 Hours longer, on one trimming, than any other Enclosed Arc Lamp on the Market 





SEND FOR CATALOGUE 





LEA ELECTRIC MEG. CO., Elwood, Ind., U.S. A. 





The Brown Hoisting Machinery Co. 


SOLE MAKERS OF THE 


WESTON SAFETY CRABS AND WINCHES 


The Weston Crabs and Winches 
are the only SAFETY CRABS and 
WINCHES on the market. 
: The handles must be turned back 
to lower the load which is always 
suspended where it is stopped. The 


Handles Cannot Fly Back 


UNDER ANY CONDITION 
OF USE OR MISUSE : : 












NS 
MAIN OFFICB AND 


WORKS: 
STANDARD SINGLE POLE WINCH. 


CLEVELAND, OHIO, U. S. A. 


NEW YORK. PITTSBURG. LONDON. 











STANDARD UNDERGROUND CABLE CO., 
weet ELECTRIC CABLES, 82... 


HIGH. GRADE RUBBER 
av REED Aine WIRES. Telephone, Telegraph, 
WEATHERPROOF Electric Light and Power. 
Westinghouse Bidg., Pittsburgh, Pa. ; 56 Liberty St, New Yo rk; 1288 Bets Bldg. P Phila 
elphia, Pa. ; 302 The Hooker NG ‘Chicago, ; Milla Bidg., San Francisco. 
Street, LR, Mass. 

















ATTENTION! 
ELECTRIC RAILWAY COMPANIES 


Sterling-Meaker Co. 


420-422 Ogden St., Newark, N. J. 


MANUFACTURERS OF 





“Sterling” Fare Registers 
“Meaker”’ Fare Registers 4 
“Sterling” Safety Brakes 
“Sterling” Sand Boxes 
“Sterling” Fenders 

Bell Cord, Etc. 
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EVERYBODY CAN HAVE A TELEPHONE 
RELIABLE AND CHEAP. 
Guaranteed, or Money Kefunded, 

2 Battery Call Telephones, $5.50 
FOR LINES OF 600 FEET. 

2 Generator Call Telephones, $8.50 
FOR LINES OF 3 MILES. 
Address FARR & FARR, 
112 W. JACKSON BOULEVARD, CHICAGO. 

















Central Manufacturing Co. 


ae 


Pe ndent 
Telephones 


Mfrs. and 
—— Daslcein 

: Yellow Pine, 

3 Cross Arms, 

Locust Pins 
Oak Pins, Electrical al Mouldings, Oak Brackets. 
LARGE N HAND. 
Delivered prices quoted, Fr. x) B. cars, your city, 


any q ty. 
wwRiTtE us. 











always at arm's reach yet 
takes up no room on the 
desks. To call central, 
lower hand ’phone. Cost 





LOCUST PIN DEPARTMENT 


Any Style or Shape of Pin. 
our Specialty 


ey 


Large Orders 





MICA DEPARTMENT 


Trimmed Sheet. 


LARGE STOCK | Segment. Punched Washers. Punched 


Special Forms 


Cut to Size. Punched 





Successors to N. S. Thomas & Co. 





CAROLINA LOCUST PIN AND MICA Co. 


Franklin, N. Cc 








oe 








no more than ordinary 
desk sets Unequaled for 








residence use. Write for 
our complete catalogue. 


McINTIRE’S PATENT 
Connectors and Terminals. 


Special Connectors for HARD-DRAWN 
COPPER WIRE, all sizes. FUSED WIRE, 
FUSED LINKS and STRIPS. 

THE C. McINTIRE CO., 
13 & 15 Franklin St., Newark, N. J. 








SOLE MANUFACTURERS 


The Vought-Berger Co. 


MAKERS OF 





GET MY PRICES ON 


OCTAGONAL POLES 


PROMPT SHIPMENTS 277 Broadway 
IN CAR LOAD LOTS 


D. W. PHELAN 


NEW YORK 











Telephones & Switchboards 


La Crosse, Wis. 





REDUCED RATES TO HARRISBURG 


Via Pennsylvania Railroad, Account 
German Baptist Brethren Conference 








TELEPHONES For the German Baptist Brethren Con- 
ference at Harrisburg, Pa., May 20 to 24, 
= the Pennsylvania Railroad Company will 
sell excursion tickets to Harrisburg on 
May 15 to 21, good to return until June 2, 
inclusive, from all stations on its lines, at 
rate of single fare for the round trip (min- 
imum rate, 25 cents). An extension of 
return limit to June 30 will be granted if 
ticket is deposited with agent at # arris- 
burg on or before June 2, for which no 
additional charge will be made. 
Holders of special excursion tickets for 
this event may obtain from the agent at 
Harrisburg, from Mé uy 21 to 24, excursion 


tickets to all points in Pennsylvania, Mary- 
The WILLIAMS land, and the District of ¢ ‘olumbia, good 
to return until June 2, inclusive, at rate of 


ELECTRIC CO single fare for the round trip. Side-trip 
’ 


tickets sold to passengers having tickets 
Cleveland, OHIO 


for party lines, 
toll lines or farmer 
lines of the high- 
est grade that can 
be made. Prices 
most reasonable. 
WRITE FOR FREE 
CATALOGUE. 


to Harrisburg on deposit for extension, 
will be limited for return passage until 
June 30, inclusive. 














YELLOW PINE OCTAGONAL POLES 





The best pole for electric light plants. 
before you place your orders. 


The Standard Pole & Tie Co. 


Let us hear from you 


44 Broad Street, N. Y. 








CEDAR 


POLES 


LINDSLEY BROTHERS COMPANY 


MICH 
WHOLE SALE 
SO-FOOT TO GO-FOOT 


PORTLAND 


ORECON. 


PRGDUCERS 


POLES OUR SPECIALTY 














WHEN ANSWERING ADVERTISERS PLEASE MENTION THIS PAPER. 











KLEIN'S 
CLIMBERS 


Linemen’s Tools 


Catalogue Free. Send for one. 


MATHIAS KLEIN & SONS 


87-89 W. Van Buren St., CHICAGO, ILL. 











Pennsylvania Railroad Reduced Rates 
to St. Paul or Minneapolis, Account 
National Baptist Anniversaries 


On account of the National Baptist An- 
niversaries, at St. Paul. Minn , May 20 to 
28, the Pennsylvania Railroad Company 
will sell excursion tickets from all stations 
on its lines to St. Paul or Minneapolis, 
May 17 to 19, good to return not earlier 
than May 21, and not later than May 29, at 
—_ reduced rates. These tickets will 

good for return passage only when 
executed by Joint Agent at St. ‘Paul or 
Minneapolis and payment of 25 cents made 
for this service. By depositing ticket with 
Joint Agent not earlier than May 21 nor 
later than May 29, and payment of 50 cents 
at time of deposit, an extension of return 
limit may be obtained to leave St. Paul or 
Minneapolis not later than June 30. 











Electrical Machinery 


For 


Power and Lighting. 


Milwaukee Electric 
Company, 


Milwaukee, Wis. Uo. A. 








oe 





SGIENGE ABSTRAGTS, 


PUBLISHED Mon Tai y 


Issued under the direction of the INSTITUTION OF ELECTRICAL ENGINEERS and the PHYSICAL 
SOCIETY OF LONDON 





A most invaluable publication. 
leading experts in the branches they undertake. 


SCIENCE ABSTRACTS has a wide and influential circulation. 
and has a strong outside circulation by subscription and otherwise. 

It follows that it is an excellent advertising medium 
Advertising Contractors. 


i i i il ai i i ii i i i ie 


>> 


Its name walihileitiey- sess its scope and purport. 


Advertising space is limited. 


It is officially taken by all the members of the above-named societies, 


The FEILDEN PUBLISHING CO., Ltd., Temple Chambers, London, E. C. 


PHYSICS AND 
ELECTRICAL ENCINEERING 


Its abstractors, some sixty odd, are necessarily 


All particulars from the Publishers and 





> + o + oo © o + + o o ¢ 
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LOCAL 





[Eureka Central 


SYSTEM 


No. 135 C. E. Telephone 


Telephones for all purposes 

Switchboards for all capacities 

Lamp Line Target and Drop 
types 


Eureka Electric Co. 





\ 143-149 So. Clinton St., Chicago, U. S.A. ] 








TELEPHONE 
SERVICE 

IS THE 
QUICKEST 
MESSENGER 


Rates in Manhattan: 
Residence 

from $4. a month. 
Business 

from $5 a month. 


One-Year Contracts. 
Monthly Payments. 


New York Telephone Co. 


15 Dey Street. 
111 West 38th Street. 





x 215 West 125th Street. tg 


WVoltmeters Ammeters 
Rheostats Brushes 


F. B. SAGE & BRO. 


123 LIBERTY ST., NEW YORK 





_ If you havea resistance to measure, do it 
in an up-to-date manner, use an up-to-date 
instrument—a _ direct-reading ohmmeter. 








The PIONEER MANUFACTURER OF 
Switchboards and Telephones 





| parts, | |All kinds of High We make the best 
| ™ ate | Grade T cephose | | apparatus upon the | 
; | | Apparatus furnished | market. Nothing | 
construction and ‘or exchange and but ne: me 
__ operation. “toll line use. | | 





SATISFACTORY RESULTS GUARANTEED 
WRITE FOR PRICES 


Western Telephone Construction Co. 


FACTORY: OFFICES AND SALESROOMS: 
Winthrop Harbor, Ill. Fisher Building, CHICAGO, ILL. 

















AMERICIN ELL TELEPHONE COMPHN' 


125 MILK ST., BOSTON, MASS. 


This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 














Tre BECKER TERMINAL HEAD 
FOR TELEPHONE CABLES 


The newest and best device on 
the market. #°No expense has 
been spared in making it perfect 





TERMINAL Heap FoR TwENTy-FIVE Parr, wiTtH Lip SECURED, AND SHOWING 
Fuses In PosiTIon 


SEND FOR CATALOGUE 


CENTRAL TELEPHONE AND ELECTRIC CO. 


909 MARKET ST., ST. LOUIS, MO. 


ILLINOIS ELECTRIC Co. POST-GLOVER ELECTRIC CO. 
Exclusive Agents for Chicago ais Exclusive Agents for Cincinnati’ 
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Our ss a Gann tah 


QUARTERS 


TELEPHONES 


EVERYTHING 
ELECTRICAL 


Manufactured by Us. 


Established 1871. 
Send for Catalogue. 


VIADUCT CO. 


BALTIMORE, 
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We Don’t 
Want 
the Earth 


Merely give us your 
ear and consider our 


DIVIDEND PAYERS. 


Telephones that never wear out. Magnets that never 
deteriorate. Carbon that never disintegrates. Toll Boards 
that take care of themselves. Switchboards that never give 
trouble. Multiple Boards for exchanges—all sizes. Current 
Protectors that never fail. 


oat EX PENSE hittzd 
THAT’S WHY PATRONS UPHOLD 


Me Aor Ctiotei Ce, 


Write for Catalogue. 
73-75 Frankfort Street, CLEVELAND, O. 


Chicago Office, 1511 Monadnock Block. 

















i WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. 








CHICAGO EDISON COMPANY 


REPAIR SHOPS 


76 MARKET STREET, CHICAGO. Telephone, Main 1280 
FIRST-CLASS EQUIPMENT IN ALL SHOPS 


OPEN DAY and NIGHT e e PROMPT ATTENTION 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, 
Machine Shop; Engines, Etc., Carpenter Shops; 
Cabinets, Etc. 


CORRESPONDENCE SOLICITED 








Vel. 40—No. 20 


S _Lentral Energy" Series 


Multiple Bridging 
Ww Transfer ; Gentral Energy E 


STROMBERG - CARLSON 
TELEPHONE MFG. CO. 


CHICAGO, ILL. 


= 


von>ouro4— 


Correspondence Solicited 








, 
Measured Service 


THAT IS THE WAY YOU PAY 


For Telegraph 
Water, Gas or 
Electric Current 





|AMERICAN TOLLE « 





‘ Why not for Telephone Service 


TEL. So 
CLEVELAND. 6. 
Wake up and investigate 
It will pay you 


—* 











45 Sheriff St., Cleveland, Ohio D 








American Electric Telephone Co. 


Authorized Capital, Three Million 


Four Party Line Selective System. 
Write for Circular. 


We Furnish 


e Complete Telephone Equipments « 


Arranged for the 


EXPRESS, CENTRAL ENERGY, MAGNETO, 
MULTIPLE AND TRANSFER SYSTEMS . . 


Address: 
36-58 Jackson Building, 
Chicago, U.S.A. 














No. 34 Central Energy Telephone 








ELECTRIC LAUNCHES 


A PAYING INVESTMENT AT PARKS AND PLEASURE RESORTS 


Can’t Explode 
SIMPLE IN CARE RELIABLE IN OPERATION 
No Heat = No Smoke - No Smell 
THE BLECTRIC LAUNCH COMPANY 
Avenue A and North street 
BAYONNE CITy, N. Jj. 





MODERN HEAT 
“ELECTRICITY " 


AMERICAN PLECTRICAL HEATER ©. 


ELECTRIC HEATING APPLIANCES. 
195-197 RIVER ST. DETROIT, MICH. U.S.A, | 
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‘Kellogg Apparatus 


SOLD ON ITS 
MERITS 





No. 33 Single Ringing Key— 
wi Roller Cams, Long German 

No. 22 Type Relay—Dust-Proof, Silver Springs, Pure Plati- 
Screw Threaded Shell. num Contacts. 





No. 30 Double Listening 
Key — Roller Cams, Long 
German Silver Springs, Pure 
Platinum Contacts. 


Best Strip 
Construction Made of 
To Be Solid 
Had Hard Rubber 

SIMPLE 
BEST 
and 
MATERIAL 


WELL BUILT 





Mechanical Signal, Grid-Iron Type. 


Write for our new General Catalogue for a more complete description of Kellogg Apparatus 


\ oP es en de J ® / y y y e~ ot , , 
y a ¢ ; | J f 7 ; T4 { j 2 | 
ee ee ee ae ‘or > a fe fe ee 


NAR SE EET TL OOO E NE Dt IOS SONNE IE TRAP NESE LE LI RO ANS ENR PK 


Address 233 South Green Street 
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FABIUS HENRION. NANCY, crance) 





AY 


CARBONS CARBONS CARBONS 


for altefnating current for continuous current for enclosed lamps 


’ A ry : U S piiiide Cored carbons Solid carbons 
lameter + + + + 


in millimetres. 





per 1000 ft., sh. d. per 1000 ft., sh. d. 


HENRION a sa 


46.3 38.11 
53.6 46.3 


60.10 53.6 

68.1 60.10 

75.4 68.1 
82.8 75.4 
90.0 85.1 


102.1 94.10 
THE CHEAPEST 116.8 | 109.5 


183.8 124.0 


THE BEST | 150.8 | 138.7 
THE MOST DURABLE ier | ato 




















i NM vi a D } AT E D | SPATC a = GUARANTEE: If there is the least cause for 
= complaint return the carbons at our expense 


Diagram obtained at Laboratoire central d’electricite of Paris with Fabius Henrion Carbon 





Zanes Ba525 on ea ae 
=e ja ha fa=e 
S255 S525 et 

a tne oe 
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CENERAL ACENT WANTED FOR JU. S. A. AND CANADA 




















